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)LJXUH3ODQFKHVGHV/DYDQGHRIILFLQDOH/DYDQGH$VSLFHWGX/DYDQGLQ
)LJXUH6FKpPDGHODFODVVLILFDWLRQGXUqJQHYpJpWDO
)LJXUH&ODGRJUDPPHGHV$QJLRVSHUPHV$3*,,PRGLILp
)LJXUH6FKpPDGHFODVVLILFDWLRQGHV/DPLDFpHVSDUPLOHV(XGLFRWV
)LJXUH6FKpPDGHF\PHELSDUHHWXQLSDUHVFRUSLRwGH
)LJXUH&DOLFHGH/DPLDFpHV
)LJXUH&RUROOHGH/DPLDFpHV
)LJXUH'LDJUDPPHIORUDOGHV/DPLDFpHV
)LJXUH3ODQFKHGH/DYDQGXODDQJXVWLIROLD
)LJXUH)HXLOOHVGH/DYDQGXODDQJXVWLIROLD
)LJXUH/DYDQGXODDQJXVWLIROLDUDPHDXIORULIqUHIOHXUHQWLqUHHWHQFRXSHORQJLWXGLQDOH
)LJXUH7pWUDNqQHGH/DYDQGHRIILFLQDOH
)LJXUH7HUULWRLUHGHOD/DYDQGHILQH
)LJXUH3ODQFKHERWDQLTXHGH/DYDQGXODODWLIROLD
)LJXUH6FKpPDGHVIHXLOOHVHWGHODKDPSHIORUDOHGHOD/DYDQGH$VSLF
)LJXUH3ODQFKHERWDQLTXHGH/DYDQGXOD[LQWHUPHGLD
)LJXUH6FKpPDGHO¶LQIORUHVFHQFHGX/DYDQGLQ
)LJXUH)OHXUVGH/DYDQGXODVWRHFKDV
)LJXUH6FKpPDGXFDOHQGULHUG¶XQHSODQWDWLRQG¶XQFKDPSGH/DYDQGHILQH
)LJXUH/DYDQGHRIILFLQDOHGHSRSXODWLRQ
)LJXUH3RLOVWHFWHXUVGXFDOLFHHWJODQGHVVpFUpWULFHVGH/DYDQGXODDQJXVWLIROLD
)LJXUH&LFDGHOOHDGXOWH+\DOHVWKHVREVROHWXV
)LJXUH3ODQWVGH/DYDQGLQGpSpULVVDQWV
)LJXUH5pFROWHGX/DYDQGLQHQYHUWEUR\pDYHFXQHVSLHXU
)LJXUH-HXQHVSODQWVGH/DYDQGHILQHFRXSpVjODEDVHGHODWLJH
)LJXUH$OSHV/DFXHLOOHWWHGHV/DYDQGHVjPG¶DOWLWXGHDYHFGHVIDXFLOOHV
)LJXUH$ODPELFVLPSOHjIHXQXPRELOH
)LJXUH$ODPELFVLPSOHjIHXQXIL[H
)LJXUH/¶HQWUHSULVH(\VVHULF
)LJXUH$ODPELFjYDSHXU
)LJXUH&DLVVRQPRELOHGHGLVWLOODWLRQ
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)LJXUH(VWDJQRQV
)LJXUH&DOLFHSUpVHQWDQWXQHVXFFHVVLRQGHF{WHVHWGHVLOORQVDEULWDQWOHVJODQGHV
VpFUpWULFHVUHFRXYHUWVSDUGHVSRLOVSURWHFWHXUV*ODQGHVVSKpULTXHVVWRFNDQWO¶KXLOHHVVHQWLHOOH
)LJXUH/HVTXDWUHW\SHVGHWULFKRPHVVpFUpWHXUVREVHUYpVFKH]/DYDQGXODDQJXVWLIROLD
3RLOSHOWpDYXHGHGHVVXVEYXHGHSURILO3RLOFDSLWpFRXUW3RLOFDSLWpORQJ
3RLOVpFUpWHXUERVVHOpjGLIIpUHQWVVWDGHVGHODVpFUpWLRQ
)LJXUH0DWLqUHSUHPLqUHEUXWHHWPDWLqUHSUHPLqUHDSUqVGLVWLOODWLRQ
)LJXUH/HSURFHVVXVGHGLVWLOODWLRQ
)LJXUH6FKpPDG¶XQHFHOOXOHjHVVHQFHDSSRUWGHFKDOHXUSURSDJDWLRQGHODFKDOHXU
DXVHLQGHODPDWLqUHPLJUDWLRQGHVPROpFXOHVYRODWLOHVWUDQVIHUWGDQVO¶DWPRVSKqUH
)LJXUH0DWLqUHSUHPLqUHEUXWHHWPDWLqUHSUHPLqUHWUDLWpH
)LJXUH$ODPELFRYRwGH
)LJXUH+\GURO\VHGHO¶DFpWDWHGHOLQDO\OH
)LJXUH6\QWKqVHGHVFRPSRVpVWHUSpQLTXHV
)LJXUH/HVYRLHVGH09$HW';3GHODV\QWKqVHG¶LVRSUpQRwGHVGDQVOHVSODQWHV
)LJXUH5pDFWLRQVHQ]\PDWLTXHVLPSOLTXpVGDQVODV\QWKqVHGHVPRQRWHUSpQRwGHV
PDMRULWDLUHVGHODODYDQGH
)LJXUH6WDGHGHGpYHORSSHPHQWGXFDOLFH
)LJXUH)RUPXOHVHPLGpYHORSSpGXOLQDORO
)LJXUH/HVPpWDEROLWHVGXOLQDORO$DFLGHJOXFXURQLTXHOHPDMRULWDLUH%
FDUER[\OLQDORO&K\GUR[\OLQDORO'GLK\GUROLQDORO(WpWUDK\GUROLQDORO
)LJXUH%ULQVGH/DYDQGHRIILFLQDOH
)LJXUH5pFHSWHXULRQRWURSLTXH*$%$
)LJXUH$[HFRUWLFRWURSH
)LJXUH/HV\VWqPHFpUpEUDOOLPELTXH
)LJXUH/¶DFWLYLWpGHGLYHUVHVSODQWHVjKXLOHHVVHQWLHOOHVXUODFDSWXUHGXUDGLFDO'33+
)LJXUH/¶HIIHWDQWLLQIODPPDWRLUHGHOD/DYDQGHGDQVOHVFHOOXOHV7+3VWLPXOpHVSDUOH
/36
)LJXUH/HWUDLWHPHQWjO¶KXLOHHVVHQWLHOOHGHODYDQGHUpGXLWOHVGRPPDJHVVXUOHWLVVXFDHFDO
SHQGDQWO¶LQIHFWLRQj&LWUREDFWHUURGHQWLXP
)LJXUH/D/DYDQGHHQULFKLWOHPLFURELRWHHQ)LUPLFXWHVLQWHVWLQDX[
)LJXUH/HPpFDQLVPHG¶DFWLRQGHO¶DFpWDWHGHOLQDO\OHVXUOHPXVFOHYDVFXODLUHOLVVH
)LJXUH/¶LQKLELWLRQK\SRWKpWLTXHLQGXLWHSDUOHVKXLOHVHVVHQWLHOOHVGDQVODSDURGRQWLWH
)LJXUH9RLHPpWDEROLTXHPDMHXUHGX32+
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)LJXUH(IIHWGHODIRUPXODWLRQGXYHFWHXU3/*$DYHFOH32+VXUODVXUYLHGHVSDSLOORPHV
LQGXLWSDUOH'0%$FKH]OHVDQLPDX[
)LJXUH/HFRPSOH[HP725
)LJXUH0RGqOHGX32+IDFLOLWDQWO¶DSRSWRVHLQGXLWHSDUPGDGDQVOHVFHOOXOHVFDQFpUHXVHV
SDQFUpDWLTXHV
)LJXUH/HVFHOOXOHV3&HW'8WUDLWpHVDYHFPJPOGH32+SHQGDQWKHXUHVHW
O¶DXJPHQWDWLRQGHVGRVHVGHUDGLDWLRQGHj*\SRXU3&HWj*\SRXUOHV'8
)LJXUH6WUXFWXUHVGHO¶DFpWDWHGHOLQDO\OHDFpWDWHGHOLQDO\OHOLQDORO
K\GURSHUR[\GHVGHO¶DFpWDWHGHOLQDO\OHHWGXOLQDORO
)LJXUH$SDUWLUGHO¶DFpWDWHGHOLQDO\OHR[\GpXQpSR[\GHHVWLVROpSRXYDQWrWUHFRQVLGpUp
FRPPHSURGXLWG¶R[\GDWLRQGHO¶K\GURSHUR[\GHFRUUHVSRQGDQW/HJURXSHDFpWDWHHPSrFKH
O¶pSR[\GHGHVHF\FOLVHU$SDUWLUGHVR[\GHVGHOLQDORODXFXQpSR[\GHQ¶HVWLVROp
)LJXUH/¶2U%OHXGH3URYHQFH
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/,67('(67$%/($8;
7DEOHDX/HVFRPSRVDQWVGHO¶KXLOHHVVHQWLHOOHGH/DYDQGHRIILFLQDOHDVSLFHWGX/DYDQGLQ
7DEOHDX(IIHWVGHOD/DYDQGHILQHHWGHO¶pGDYDURQHVXUOHVGpILFLWVQHXURORJLTXHVHWODWDLOOH
GHO¶LQIDUFWXVDSUqVKHXUHVGHUHSHUIXVLRQ
7DEOHDX/HVHIIHWVGHOD/DYDQGHHWGHO¶pGDYDURQHVXUO¶DFWLYLWpGHVHQ]\PHVDQWLR[\GDQWHV
DSUqVKGHUHSHUIXVLRQ
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/,67('(6$%5e9,$7,216
$2&$SSHOODWLRQG¶2ULJLQH&RQWU{OpH
$3*$QJLRVSHUPV3K\ORJHQ\*URXS
09$$FLGH0pYDORQLTXH
+0*6K\GUR[\PpWK\OJOXWDU\O&R$V\QWKDVH
+0*5K\GUR[\PpWK\OJOXWDU\O&R$UpGXFWDVH
0(30pWK\OpU\WKULWROSKRVSKDWH
';3GpR[\'[\OXORVHSKRVSKDWH
';6GpR[\'[\OXORVHSKRVSKDWHV\QWKDVH
,33,VRSHQWpQ\OS\URSKRVSKDWH
'0$33'LPpWK\ODOO\S\URSKRVSKDWH
*33*pUDQ\OS\URSKRVSKDWH
)33)DUQpV\OS\URSKRVSKDWH
7366\QWKDVHV6SpFLILTXHVGHV7HUSqQHV
&DG6&DGLQqQHV\QWKDVH
)DU6)DUQHVqQHV\QWKDVH
/,06/LPRQqQH6\QWKDVH
/,16/LQDORO6\QWKDVH
%(56%HUJDPRWqQH6\QWKDVH
*$%$$FLGH*DPPD$PLQREXW\ULTXH
$03F$GpQRVLQH0RQRSKRVSKDWHF\FOLTXH
*03F*XDQRVLQH0RQRSKRVSKDWHF\FOLTXH
122[\GH1LWULTXH
&5)&RUWLFROLEpULQH
$&7++RUPRQH$GUpQRFRUWLFRWURSH
&J$&KURPRJUDQLQH$
+$0$6FRUH+DPLOWRQ$Q[LpWp
67$,,QYHQWDLUHGXQLYHDXG¶DQ[LpWpjXQPRPHQWGRQQpGDQVXQHVLWXDWLRQSUpFLVH
((*(OHFWUR(QFpSKDOR*UDPPH
,656,QKLELWHXUV6pOHFWLIVGH5HFDSWXUHGHOD6pURWRQLQH
62'6XSHUR[\GH'LVPXWDVH
*6+*OXWDWKLRQUpGXLW
0'$0DORQGLDOGpK\GH
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+$0'+DPLOWRQGH'pSUHVVLRQ
(9$(FKHOOH9LVXHOOH$QDORJLTXH
5(('$(FKHOOHGHURXJHXU°GqPHHFFK\PRVHHWGpFKDUJH
,5,VFKpPLH5HSHUIXVLRQ
526(VSqFHV5pDFWLYHVGHO¶2[\JqQH
$9&$FFLGHQW9DVFXODLUH&pUpEUDO
7/55pFHSWHXU7ROOOLNH
/36/LSRSRO\VDFFKDULGHV
71)Į)DFWHXUGHWXPHXUHWGHQpFURVH
+633URWpLQHVGHFKRFWKHUPLTXH
1266\QWKDVHVG¶2[\GH1LWULTXH
('+))DFWHXUHQGRWKpOLDOK\SHUSRODULVDQW
0/&&KDvQHOpJqUHGHP\RVLQH
$6$$FLGHDFpW\OVDOLF\OLTXH
0030pWDOORSURWpLQDVHV
6$066$056WDSK\ORFRTXHGRUpPpWKLFLOOLQRUpVLVWDQWVPpWKLFLOOLQRVHQVLEOHV
95((QWHURFRFFXVYDQFRP\FLQRUpVLVWDQWV
&,&RQFHQWUDWLRQLQKLEDQWGHO¶HIIHW
&0,&RQFHQWUDWLRQ0LQLPDOH,QKLELWULFH
1)QLWURIOXRUqQH
3/*$$FLGH*O\FROLTXH3RO\ODFWLTXH
$33URWpLQHDFWLYDWULFH
7$33URPRWHXUGHWXPHXUGHODSHDX
32+$OFRROSpULOOLTXH
&G.NLQDVHVGpSHQGDQWHVDX[F\FOLQHV
36$$QWLJqQHVSpFLILTXHGHODSURVWDWH
K..DOOLFUpLQHJODQGXODLUHKXPDLQH
K7(577UDQVFULSWDVHLQYHUVHGHODWpORPpUDVHKXPDLQH
*%0*OLREODVWRPHVPXOWLIRUPHV
0GD'LIIpUHQFLDWLRQGXPpODQRPHDVVRFLpHDXJqQH
,/,QWHUOHXNLQH
8&33URWpLQHGpFRXSODQWH
'/'RVH/pWDOHPpGLDQH
12(/1LYHDXVDQVHIIHWREVHUYp
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*5$6*HQHUDOO\5HFRJQL]HGDV6DIH*pQpUDOOHPHQW5HFRQQXHFRPPH6UH
$160$JHQFH1DWLRQDOHGH6pFXULWpGX0pGLFDPHQW
'*&&5)'LUHFWLRQ*pQpUDOHGHOD&RQFXUUHQFHGHOD&RQVRPPDWLRQHWGHOD5pSUHVVLRQGHV
)UDXGHV
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/(;,48(

$QGURFpHHQVHPEOHGHVpWDPLQHV
$QJLRVSHUPHVSODQWHVjRYXOHVSURWpJpVSDUGHVRYDLUHV
$QWKqUHSDUWLHWHUPLQDOHGHO
pWDPLQHLOSURGXLWHWUHQIHUPHOHSROOHQ
%LODELpFDOLFHRXFRUROOHRXYHUWVHQGHX[OqYUHV
%UDFWpHRUJDQHVHWURXYDQWjODEDVHGHODIOHXUSHUPHWWDQWGHSURWpJHUVHVRUJDQHVVH[XHOV
&DOLFHHQVHPEOHGHVVpSDOHV
&DUSHOOH 2UJDQH VH[XHO IHPHOOH GH OD IOHXU FRPSUHQDQW O
RYDLUH VXUPRQWp GX VW\OH TXL VH
WHUPLQHHQVWLJPDWH
&KDPpSK\WH 7RXWH SODQWH SRVVpGDQW SHQGDQW O¶KLYHU GHV ERXUJHRQV SHUVLVWDQWV j PRLQV GH
FLQTXDQWHFHQWLPqWUHVGXVRO
&RUGLIRUPHHQIRUPHGHF°XU
&RULDFHRUJDQHSOXVRXPRLQVpSDLV
&RUROOHHQVHPEOHGHVSpWDOHV
&XWLFXOHSHOOLFXOHVXSHUILFLHOOHGHODIHXLOOH
&\PH ,QIORUHVFHQFH FRPSRVpH GRQW O
D[H SULQFLSDO WHUPLQp SDU XQH IOHXU VH UDPLILH HQ D[HV
VHFRQGDLUHVHX[PrPHVWHUPLQpVSDUXQHIOHXU
'pFXVVpHVSODQVIROLDLUHVVXFFHVVLIVIRUPDQWXQDQJOHGHHQWUHHX[
'LFRW\OpGRQHV (XGLFRWVSODQWHGRQWO¶HPEU\RQDGHX[FRW\OpGRQVTXLOXLVHUYHQWGHUpVHUYH
'LG\QDPHDQGURFpHSUpVHQWDQWGHX[JUDQGHVpWDPLQHVHWGHX[SHWLWHV
eSLJUDSSHGHIOHXUVVHVVLOHV
eWDPLQHRUJDQHVH[XHOPkOHGHODIOHXUIRUPpGHO
DQWKqUHHWGXILOHW
([DOEXPLQpHJUDLQHVDQVDOEXPHQ
)HXLOOH RUJDQH UHVSLUDWRLUH GH OD SODQWH R V
RSqUHQW OHV pFKDQJHV DYHF O
DWPRVSKqUH
O
DVVLPLODWLRQFKORURSK\OOLHQQH
)LOHWSDUWLHGHO¶pWDPLQHVXSSRUWDQWO¶DQWKqUH
*DPRSUpIL[HLQGLTXDQWTXHOHVSLqFHVVRQWVRXGpHV
*ODEUH6HGLWG¶XQRUJDQHGpSRXUYXGHSRLOV
*ORPpUXOHJURXSHGHIOHXUVVHVVLOHVRXVXEVHVVLOHVVHUUpHVHQSHWLWERXTXHWGHQVH
*\PQRVSHUPHVSODQWHVjRYXOHVQXV
*\QpFpHHQVHPEOHGHVFDUSHOOHVIRUPDQWO¶RYDLUH
*\QREDVLTXH6HGLWG¶XQVW\OHTXLSDUWGHODEDVHGHO¶RYDLUH
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+HUEDFpHTXLDODFRQVLVWDQFHGHVKHUEHVQRQOLJQHX[
+HUPDSKURGLWHVHGLWG¶XQHIOHXUSRUWDQWjODIRLVpWDPLQHVHWRYDLUH
,QIORUHVFHQFH PRGH GH JURXSHPHQW GHV IOHXUV VXU XQH PrPH WLJH pSL JUDSSH RPEHOOH
JORPpUXOH
/LJQHX[VHGLWG¶XQRUJDQHRXG¶XQHSODQWHGHQDWXUHDQDORJXHjFHOOHGXERLV
/LPEHSDUWLHpODUJLHGHODIHXLOOHRXGXSpWDOH
/REH6HGLWG¶XQRUJDQHpFKDQFUpGDQVVHVERUGVPDLVVDQVGLYLVLRQFRPSOqWH
0DUFHVFHQWRUJDQHTXLVHGHVVqFKHVXUODSODQWHVDQVV¶HQGpWDFKHU
0RQRFRW\OpGRQHV   0RQRFRWV SODQWH GRQW O¶HPEU\RQ D XQ VHXO FRW\OpGRQ TXL OXL VHUW GH
UpVHUYH
1°XGHQGURLWGHODWLJHRV¶DWWDFKHQWXQHRXSOXVLHXUVIHXLOOHV
2SSRVpHVVHGLWGHGHX[IHXLOOHVLQVpUpHVDXPrPHQLYHDX
2YDLUHSDUWLHUHQIOpHGXJ\QpFpHFRQWHQDQWOHVRYXOHV8QHIRLVODIpFRQGDWLRQDFFRPSOLHLOVH
WUDQVIRUPHHQIUXLWHWUHQIHUPHOHVJUDLQHV
3pGRQFXOHSHWLWUDPHDXSRUWDQWXQHRXSOXVLHXUVIOHXUV
3pUHQQHTXLSHXWYLYUHSOXVLHXUVDQQpHV
3pULDQWKHHQYHORSSHSURWHFWULFHG¶XQHIOHXUFDOLFHHWFRUROOH
3HUVLVWDQWHVVHGLWGHVIHXLOOHVUHVWDQWYHUWHVO¶KLYHU
3pWDOHSLqFHGHODFRUROOH
3ODFHQWDWLRQGLVSRVLWLRQGHVGLIIpUHQWVSODFHQWDVGDQVO¶RYDLUH
5DPHDX[GLYLVLRQVXOWLPHVGHODEUDQFKH
5KL]RPHWLJHVRXWHUUDLQH
6FRUSLRwGHF\PHXQLSDUHGDQVODTXHOOHXQHGHVUDPLILFDWLRQVGLVSDUDvWWRXMRXUVGXPrPHF{Wp
6pSDOHSLqFHGXFDOLFHGHODIOHXU
6HVVLOHVHGLWG¶XQHIHXLOOHVDQVSpWLROHRXG¶XQHIOHXUVDQVSpGRQFXOH
6SHUPDWRSK\WHVSODQWHVjJUDLQHV
6WLJPDWH SDUWLH GLIIpUHQFLpH GXFDUSHOOH SRUWpH SDU OH VW\OH GHVWLQpH j UHFHYRLU OHV JUDLQV GH
SROOHQ
6WLSXOHVSHWLWVDSSHQGLFHVV\PpWULTXHVGLVSRVpVGHFKDTXHF{WpGXSpWLROHGHFHUWDLQHVIHXLOOHV
6WRORQWLJHUDPSDQWjODVXUIDFHGXVROHWpPHWWDQWGHVUDFLQHVDXQLYHDXGHVQ°XGV
6WRPDWHSHWLWDSSDUHLOVSpFLILTXHGHO¶pSLGHUPHVHUYDQWjODWUDQVSLUDWLRQGHODSODQWH
6W\OHSDUWLHDOORQJpHG¶XQFDUSHOOHVXSSRUWDQWOHVWLJPDWH
6XSqUH VH GLW G¶XQ RYDLUH SODFp HQ DSSDUHQFH DXGHVVXV GHV DXWUHV SLqFHV GH OD IOHXU TXL
V¶LQVqUHQWjVDEDVH
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7pQXLQXFHOOp VH GLW G
XQ RYXOH FRQWHQDQW XQ QXFHOOH SHX GpYHORSSp WLVVX SDUHQFK\PDWHX[
IRUPDQWOHFHQWUHGHO¶RYXOHHWFRQWHQDQWOHVDFHPEU\RQQDLUH
7pWUDNqQHIUXLWVHFLQGpKLVFHQWRFKDTXHGHPLFDUSHOOHGRQQHQDLVVDQFHjXQDNqQH
7ULFROSp6HGLWG¶XQRUJDQHGRWpGHWURLVVLOORQV
7XEXOHX[6HGLWG¶XQRUJDQHHQIRUPHGHWXEHF\OLQGULTXH
8QLWpJXPHQWpVHGLWG
XQRYXOHD\DQWXQHVHXOHHQYHORSSHDXWRXUGXQXFHOOH
9HUWLFLOOHHQVHPEOHG¶RUJDQHVGLVSRVpVHQFHUFOHDXPrPHQLYHDXDXWRXUG¶XQD[H
;pURSK\WH3ODQWHDGDSWpHDX[FOLPDWVFDUDFWpULVpVSDUXQLPSRUWDQWGpILFLWK\GULTXHUpVLVWDQWH
jODGHVVLFFDWLRQGXVROHWjODVpFKHUHVVHGHO
DLU
=\JRPRUSKHIOHXUFRPSRUWDQWXQVHXOD[HGHV\PpWULH
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)LJXUH/DYDQGXODVS+HUELHUGHO¶8QLYHUVLWp&ODXGH%HUQDUG/\RQ>@


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$FWXHOOHPHQW OH GpYHORSSHPHQW GH SURGXLWV QDWXUHOV HW O¶LQWpUrW SRUWp j OD SUpVHUYDWLRQ GH OD
SODQqWHUHGRQQHWRXWHVDSODFHjOD/DYDQGH&HWWHSODQWHPpGLFLQDOHWLHQWVHVRULJLQHVGH3HUVH
VRXV OHV QRPV /DYDQGXOD VWRHFKDV /LQQp RX VSLFD DSSHOpH DFWXHOOHPHQW /DYDQGXOD ODWLIROLD
0HGLN. /HV5RPDLQV V
HQ VHUYDLHQWGpMj FRPPHSDUIXPSRXU OHVEDLQV HW O
HQWUHWLHQGX OLQJH
'DQVWRXWOHSRXUWRXUPpGLWHUUDQpHQVHGpYHORSSHO¶XVDJHGHFHWWHSODQWHUDQJpHDXQRPEUHGHV
SODQWHV SUpFLHXVHV SDU OHV QDWXUDOLVWHV URPDLQV GRQW 3OLQH O¶$QFLHQ 'DQV OHV SUpSDUDWLRQV
GHVWLQpHVjODPRPLILFDWLRQOHVeJ\SWLHQVXWLOLVDLHQWpJDOHPHQWOD/DYDQGH$X9,,,qPHVLqFOH
OHV &HOWHV IDEULTXDLHQW XQH ORWLRQ j EDVH G¶KXLOH HVVHQWLHOOH GH /DYDQGH DSSHOpH OH 1DUG
FHOWLTXH HW HPSOR\pH VXU OH SODQ WKpUDSHXWLTXH HW HQ SDUIXPHULH &H Q
HVW TX
DX 0R\HQ $JH
TX¶DSSDUDvW OH WHUPH ODYDQGH GX ODWLQ ODYDUH VLJQLILDQW ODYHU HQ HIIHW OHV ODYDQGLqUHV
XWLOLVDLHQW FHV SODQWHV SRXU SDUIXPHU OHV WRLOHWWHV HW OXWWHU FRQWUH OHV PDODGLHV LQIHFWLHXVHV OH
SDUIXP pWDQW DVVRFLp j O
DVSHFW WKpUDSHXWLTXH RQ D ORQJWHPSV FUX TXH OHV PDXYDLVHV RGHXUV
SURSDJHDLHQW OHV PDODGLHV ¬ FHWWH pSRTXH OD /DYDQGH VH WURXYDLW GDQV OHV MDUGLQV GHV
PRQDVWqUHVHWXWLOLVpHVXUOHSODQPpGLFLQDO
$X ;,,,qPH VLqFOH OHV )DFXOWpV GH 0DUVHLOOH HW 0RQWSHOOLHU MRXHQW XQ U{OH LPSRUWDQW GDQV OD
FRQQDLVVDQFH GHV ELHQIDLWV GH OD /DYDQGH &HWWH SODQWH HVW XWLOLVpH j YLVpH WKpUDSHXWLTXH VRXV
IRUPHG
KXLOH HVVHQWLHOOH WDQW HQXVDJHV LQWHUQHTX
H[WHUQHQRWDPPHQW VXLWH DX[ pSLGpPLHVGH
SHVWHGX;9,,,qPHVLqFOHHQ3URYHQFHDILQGHOLPLWHUOHXUSURSDJDWLRQ
$X;,9qPHVLqFOHO¶HDXGHODUHLQHGH+RQJULHjEDVHGHURPDULQLQDXJXUHODPRGHGXSDUIXP
7UqVSULVpHjODFRXUGH/RXLV;,9FHWWHHDXUHPDQLpHSDUDMRXWGH/DYDQGHIXWQRWDPPHQWOH
SDUIXPGH ODPDUTXLVHGH6pYLJQp'Hj D OLHX O¶DSRJpHGH OD/DYDQGHSUHQDQW OH
QRPG¶2U%OHXGH3URYHQFH6XLWHjTXHOTXHVFULVHVpFRQRPLTXHVODODYDQGLFXOWXUHVHGRWHGDQV
OHVDQQpHVG¶RXWLOVSHUPHWWDQWXQHPHLOOHXUHFRRUGLQDWLRQGHVSDUWHQDLUHVHWXQHVWDELOLWpGH
ODSURGXFWLRQ/DIOHXUHWVRPPLWpIOHXULHGH/DYDQGHYUDLHODVRPPLWpIOHXULHGH/DYDQGHDVSLF
HWODIOHXUHWVRPPLWpIOHXULHGH/DYDQGLQ*URVVRIRQWSDUWLHGHODOLVWHGHVSODQWHVPpGLFLQDOHV
HQYHQWHOLEUHGHODSKDUPDFRSpHIUDQoDLVHqPHpGLWLRQ>@>@>@
1RXV pWXGLHURQV G¶DERUG O¶DVSHFW ERWDQLTXH GX JHQUH /DYDQGXOD SXLV OD IDEULFDWLRQ HW OD
FRPSRVLWLRQFKLPLTXHGH O¶KXLOHHVVHQWLHOOH3DU ODVXLWHQRXVQRXVSHQFKHURQVVXU OHV LQWpUrWV
WKpUDSHXWLTXHV HW OD WR[LFLWp GHV SODQWHV SRXU WHUPLQHU SDU OHV PpGLFDPHQWV HW FRPSOpPHQWV
DOLPHQWDLUHVjEDVHGH/DYDQGH
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3$57,(

%27$1,48(GH/$9$1'8/$63




)LJXUH3ODQFKHVGHV/DYDQGHRIILFLQDOH/DYDQGH$VSLFHWGX/DYDQGLQ>@
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&ODVVLILFDWLRQERWDQLTXHGH/DYDQGXOD>@>@
/¶HPEUDQFKHPHQW GHV 6SHUPDWRSK\WHV VH GLYLVH HQ GHX[ VRXVHPEUDQFKHPHQWV OHV
*\PQRVSHUPHV SODQWHV j RYXOHV QXV HW OHV $QJLRVSHUPHV FDUDFWpULVpV SDU GHV SODQWHV j
RYXOHV SURWpJpV SDU GHV RYDLUHV XQH GRXEOH IpFRQGDWLRQ HW XQH JUDLQH SURWpJpH SDU XQ IUXLW
3DUPLFHVGHUQLHUVRQGLVWLQJXHODFODVVHGHV0RQRFRW\OpGRQHVHPEU\RQjXQVHXOFRW\OpGRQ
HWGHV'LFRW\OpGRQHVHPEU\RQjGHX[FRW\OpGRQV)LJXUH

)LJXUH6FKpPDGHODFODVVLILFDWLRQGXUqJQHYpJpWDO>@
6HORQODFODVVLILFDWLRQ$3*$QJLRVSHUPV3K\ORJHQ\*URXSGHPRGLILpHHQ$3*
,, OHJHQUH/DYDQGXODDSSDUWLHQWj O¶RUGUHGHV/DPLDOHVTXLDSSDUWLHQWDX[(XGLFRWVpYROXpV
JDPRSpWDOHV)LJXUH
6RXVFODVVHGHV$VWpULGpHV
(XDVWpULGpHV,
2UGUHGHV/DPLDOHV
)DPLOOHGHV/DPLDFpHVH[/DELpHV
 *HQUH/DYDQGXOD
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
)LJXUH&ODGRJUDPPHGHV$QJLRVSHUPHV$3*,,PRGLILp>@
&DUDFWpULVWLTXHVGHODIDPLOOHGHV/DPLDFpHV>@>@>@
/¶RUGUH GHV /DPLDOHV HVW XQ HQVHPEOH LPSRUWDQW FRPSUHQDQW DFWXHOOHPHQW HVSqFHV
UpSDUWLHV HQ IDPLOOHV O¶XQH GHV SULQFLSDOHV HVW FHOOH GHV /DPLDFpHV DQFLHQQHPHQW DSSHOpH
/DELpHVSURYHQDQWGXPRWODWLQODELXPVLJQLILDQWOqYUHHWGXJUHFODwPRVSRXUJXHXOHRXYHUWHHQ
UDLVRQGHODIRUPHGHODFRUROOH
&HWWHIDPLOOHFRQWLHQWJHQUHVHWHVSqFHVSOXVRXPRLQVFRVPRSROLWHVPDLV
SDUWLFXOLqUHPHQWUpSDQGXHVGHSXLVOH%DVVLQPpGLWHUUDQpHQMXVTX¶HQ$VLH&HQWUDOH/HV
/DPLDFpHVVRQWUDUHVGDQVOHVUpJLRQVDUFWLTXHVHWHQKDXWHPRQWDJQH&¶HVWXQHIDPLOOHWUqV
KRPRJqQHIDFLOHjUHFRQQDvWUHGHQRPEUHXVHVHVSqFHVVRQWFXOWLYpHVGDQVOHVMDUGLQVVRLW
FRPPHSODQWHVRUQHPHQWDOHVVRLWSRXUOHXUVSURSULpWpVPpGLFLQDOHV
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
)LJXUH6FKpPDGHFODVVLILFDWLRQGHV/DPLDFpHVSDUPLOHV(XGLFRWV>@
$SSDUHLOYpJpWDWLI
&H VRQW GHV SODQWHV KHUEDFpHV GHV VRXV DUEULVVHDX[ HW SDUIRLV GHV DUEUHV TXL RQW GHV WLJHV
TXDGUDQJXODLUHV
/HV IHXLOOHV VDQV VWLSXOHV VRQW RSSRVpHV GpFXVVpHV SDUIRLV YHUWLFLOOpHV VLPSOHV RX
TXHOTXHIRLVOREpHVRXGpFRXSpHV
2Q REVHUYH OD SUpVHQFH GH SRLOV WHFWHXUV DOORQJpV QRQ JODQGXOHX[ D\DQW XQH IRQFWLRQ GH
SURWHFWLRQHWGHSRLOVVpFUpWHXUVG¶KXLOHHVVHQWLHOOH/¶HVVHQFHpODERUpHV¶DFFXPXOHMXVWHVRXVOD
FXWLFXOHTX¶HOOHGLVWHQGFHTXLIDLWTX¶DXPRLQGUHIURLVVHPHQWGHODIHXLOOHVHGpJDJHXQHRGHXU
DURPDWLTXH

$SSDUHLOUHSURGXFWHXU
/HVIOHXUVVRQWUpXQLHVHQLQIORUHVFHQFHF\PHVELSDUHVSXLVXQLSDUHVVFRUSLRwGHVFRQWUDFWpHV
HQJORPpUXOHV)LJXUH
  
)LJXUH6FKpPDGHF\PHELSDUHHWXQLSDUHVFRUSLRwGH>@
x 'HVFULSWLRQGHODIOHXUx/HSpULDQWKHFRPSUHQG
XQFDOLFHELODELpjVpSDOHVVRXGpV)LJXUH
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
)LJXUH&DOLFHGH/DPLDFpHV,/DYDQGXOD7K\PXV0HQWKD7HXFULXP&DODPLQWKDWXEH
WRUGX*DOHRSVLVGHQWVORQJXHPHQWVSLQHVFHQWHV>@

 XQH FRUROOH j  SpWDOHV VRXGpV GH W\SH ]\JRPRUSKH ELODELpH  OqYUH
VXSpULHXUH HQWLqUH RX pFKDQFUpH j OREHV HW OqYUH LQIpULHXUHj OREHV &HWWH
FRUROOHWRPEHDSUqVODIORUDLVRQ)LJXUH
 
)LJXUH&RUROOHGH/DPLDFpHV,0HQWKDFRUROOHVXEUpJXOLqUH7K\PXVFRUROOHELODELpH
6DOYLDFRUROOHELODELpHOqYUHVXSpULHXUHGURLWH6WDFK\VFRUROOHELODELpH$MXJDFRUROOH
XQLODELpHODOqYUHVXSpULHXUHHVWSUHVTXHDYRUWpH7HXFULXPFRUROOHXQLODELpH>@
xO¶DQGURFpH HVW GLG\QDPH HW OHV pWDPLQHV VRQW VRXGpV SDU OHXUV ILOHWV j OD
FRUROOH /HXUV DQWKqUHV j ORJHV V¶RXYUHQW GDQV OH VHQV GH OHXU ODUJHXU /HV
JUDLQVGHSROOHQVRQWOHSOXVVRXYHQWWULFROSpV
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xOHJ\QpFpHHVW IRUPpGHFDUSHOOHVVRXGpVHQXQRYDLUHVXSqUHELORFXODLUH
FKDTXHORJHFRQWHQDQWXQRYXOHXQLWpJXPHQWpHWWpQXLQXFHOOpjSODFHQWDWLRQ
D[LOH/HVW\OHXQLTXHHVWJ\QREDVLTXHLOHVWELIXUTXpDXVRPPHWDYHFGHX[
PLQXVFXOHVVWLJPDWHVjO¶H[WUpPLWpGHFKDTXHEUDQFKH

FDUSHOOHV


VpSDOHVSpWDOHVVRXGpVpWDPLQHV
VRXGpVSXLVVpSDUpVHQOqYUHVDQGURFpHGLG\QDPH

)LJXUH'LDJUDPPHIORUDOGHV/DPLDFpHV>@
/HVIOHXUVKHUPDSKURGLWHVVRQWDGDSWpHVj ODSROOLQLVDWLRQHQWRPRSKLOH8QGLVTXHQHFWDULIqUH
HVW SUpVHQW j OD EDVH GH O¶RYDLUH /D OqYUH LQIpULHXUH GH OD FRUROOH VHUW GH SLVWH G¶DWWHUULVVDJH
WDQGLVTXHODOqYUHVXSpULHXUHUHFRXUEpHSURWqJHOHVpWDPLQHVHWOHVWLJPDWH(QSpQpWUDQWGDQVOD
IOHXU O¶LQVHFWHVHVDXSRXGUHGHSROOHQVXU OHGRVHWVXU OD WrWHHW LUDOHGpSRVHUVXU OHVWLJPDWH
G¶XQHDXWUHIOHXUSRXUDVVXUHUODSROOLQLVDWLRQ
&HVSODQWHVVHPXOWLSOLHQWpJDOHPHQWjO¶DLGHGHVWRORQVRXUKL]RPHV(QFOLPDWPpGLWHUUDQpHQ
FHVRQWGHVFKDPpSK\WHVFRPPHSRXUOHV/DYDQGHV
 x 'HVFULSWLRQGXIUXLW
$SUqV PDWXUDWLRQ O¶RYDLUH GHYLHQW XQ WpWUDNqQH DYHF SHUVLVWDQFH GX FDOLFH GpQRPPp DORUV
PDUFHVFHQW/DJUDLQHHVWH[DOEXPLQpH
/DIDPLOOHGHV/DPLDFpHVHVWFRQVWLWXpHGHVRXVIDPLOOHVGRQWODSOXVLPSRUWDQWHHVWFHOOHGHV
1pSpWRwGpHVTXLHQJOREHOHJHQUH/DYDQGXOD


)RUPXOHIORUDOH63(&
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*pQpUDOLWpVVXUOHJHQUH/DYDQGXOD>@>@>@
9LQJWHVSqFHVGHFHJHQUHKDELWDQWODUpJLRQPpGLWHUUDQpHQQHO¶,QGHHWO¶2XHVWGHO¶$VLHRQWpWp
GpFULWHV&HVRQWGHVVRXVDUEULVVHDX[/HVUDPHDX[IOHXULVGHODWLJHVRQWTXDGUDQJXODLUHV/HV
SODQWHVVRQWDPqUHVHWDURPDWLTXHVHWRQWFRPPHSDUWLFXODULWpV
 IHXLOOHV SHUVLVWDQWHV YHUWV JULVkWUHV DOORQJpHV HQWLqUHV RSSRVpHVGpFXVVpHV VHVVLOHV
SRVVpGDQWGHVERUGVHQURXOpV(Q HIIHW FKH] OHV HVSqFHV[pURSK\WHV OHVERUGVGX OLPEHGHV
IHXLOOHVFRULDFHVVHUHSOLHQWSRXUSURWpJHUOHVVWRPDWHVDGDSWDWLRQOHXUSHUPHWWDQWGHUpGXLUH
OHXUWUDQVSLUDWLRQ
LQIORUHVFHQFHHQpSLOkFKHRXVHUUpEUDFWpHVGLVWLQFWHVGHVIHXLOOHV
IOHXUVEOHXHVYLRODFpHV
 FDOLFH WXEXOHX[ VWULp PDUTXp GDQV VD ORQJXHXU GH  j  QHUYXUHV SULQFLSDOHV HW
WHUPLQp SDU  GHQWV LQpJDOHV GRQW OD VXSpULHXUH SOXV ORQJXH HVW SURORQJpH SDU XQ DSSHQGLFH
FRUGLIRUPH
 FRUROOH EOHXH ELODELpH j FLQT GLYLVLRQV OD OqYUH VXSpULHXUH HVW ELILGH HW OD OqYUH
LQIpULHXUHWULOREpH
DQWKqUHjXQHVHXOHORJHV¶RXYUDQWSDUXQHIHQWHHQDUFRYDLUHVXSqUH
FDUSHOOHVJODEUHVHWOLVVHV
IUXLWWpWUDNqQHGRQWOHVTXDWUHSDUWLHVVRQWRYDOHVFRPSULPpHVEUXQHVHWOXLVDQWHV/HV
JUDLQHVVRQWRYRwGHVEUXQQRLUHWOLVVHV
6RXOLJQRQVTXHODGpVLJQDWLRQDQJODLVHGXJHQUH/DYDQGXODHVWODYHQGHU
,OH[LVWHHQ)UDQFH
OD/DYDQGHVWpFKDGHODSOXVHVWLPpHGHVDQFLHQVODPRLQVHVWLPpHGHVPRGHUQHV
OD/DYDQGHRIILFLQDOH
OD/DYDQGHDVSLF
/HV DQFLHQV QH FRQQDLVVDLHQW FHV SODQWHV TXH VRXV OH QRP GH 6WRHFKDV &KD\WRU HQ 
VXEGLYLVHOHJHQUHHQFLQTVHFWLRQVGRQWODVHFWLRQ6SLFDDYHFOD/DYDQGHRIILFLQDOHOD/DYDQGH
$VSLFHWOHXUVK\EULGHVOH/DYDQGLQ
/DYDQGXODDQJXVWLIROLDRX/DYDQGHRIILFLQDOH
'HVFULSWLRQERWDQLTXHGHOD/DYDQGHRIILFLQDOH>@>@
1RP ODWLQ /DYDQGXOD DQJXVWLIROLD 0LOOHU > / RIILFLQDOLV &KDL[   / YHUD '&  / YXOJDULV
/P /VSLFD/YDULpWp$@
1RPVYXOJDLUHV/DYDQGHYUDLH/DYDQGHRIILFLQDOH/DYDQGHILQH/DYDQGHFRPPXQH/DYDQGH
IHPHOOH1DUGG
,WDOLH)DX[1DUG*DUGHUREHV
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/HV GLYHUVHV IRUPHV TXL VRQW UpXQLHV VRXV FH QRP VRQW GHV VRXV DUEULVVHDX[ GH  j FP
FURLVVDQWHQPDVVH/DUDFLQHHVWSLYRWDQWHHWLO\HQDTXHOTXHVXQHVWUDoDQWHV/HVWLJHVRQWXQH
ORQJXHXU TXL YDULH GH  j FP HW VRQW ORQJXHPHQW GpSRXUYXHV GH IHXLOOHV DX GHVVRXV GHV
LQIORUHVFHQFHV/DSODQWHVHFRPSRVHGHKDPSHVIORUDOHVFRXUWHVHW ILQHVQHSRUWDQWTX¶XQVHXO
pSL)LJXUH

)LJXUH3ODQFKHGH/DYDQGXODDQJXVWLIROLD>@
/HVIHXLOOHVVRQWpWURLWHVRXRYDOHVORQJXHVGHjFP)LJXUH/HVEUDFWpHVVRQWG¶XQEUXQ
MDXQkWUHPDUTXpHVGHjQHUYXUHVSULQFLSDOHVWUqVGLVWLQFWHVGRQWOHFRQWRXUHVWWULDQJXODLUH
VHGpWDFKDQWIDFLOHPHQWGHO¶D[HGHO¶pSL
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
)LJXUH)HXLOOHVGH/DYDQGXODDQJXVWLIROLD>@
/HVIOHXUVVRQWFRXUWHPHQWSpGRQFXOpHVHWGLVSRVpHVHQpSLVGHVL[RXGL[JURXSHVGRQWOHVSOXV
LQIpULHXUV VRQW VpSDUpV GHV VXSpULHXUV (OOHV VRQW SRUWpHV SDU GHV EUDFWpHV DXVVL ODUJHV TXH
ORQJXHV)LJXUH

)LJXUH/DYDQGXODDQJXVWLIROLDUDPHDXIORULIqUHIOHXUHQWLqUHHWHQFRXSHORQJLWXGLQDOH>@
/H FDOLFH HVW EULqYHPHQW FRWRQQHX[ 2Q REVHUYH OD SUpVHQFH GH TXDWUH pWDPLQHV GLG\QDPHV
VXUPRQWpHVG¶DQWKqUHVRYRwGHV

)LJXUH7pWUDNqQHGH/DYDQGHRIILFLQDOH>@
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5pSDUWLWLRQJpRJUDSKLTXHGHOD/DYDQGHRIILFLQDOH>@>@
/H0RQW9HQWRX[HVWVXUQRPPp*pDQWGH3URYHQFHOHSODWHDXGH6DXOWHWOHSODWHDXG¶$OELRQ
UHSUpVHQWHQWGH ODFXOWXUHGH /DYDQGH ILQHGHSRSXODWLRQ'DQV OD'U{PH3URYHQoDOH OHV
SURGXFWHXUVVRQWVSpFLDOLVpVGDQVOHVODYDQGHVSRXUERXTXHWV/HUHVWHGHODSURGXFWLRQVHVLWXH
GDQVOHV&pYHQQHVOHV3\UpQpHVOHV+DXWHV$OSHVHWOHV$OSHVGH+DXWH3URYHQFHHQWUHHW
PG¶DOWLWXGH)LJXUH
'HSXLV  OD /DYDQGH YUDLH IDLW O¶REMHW G¶XQH DSSHOODWLRQ G¶RULJLQH FRQWU{OpH $2&
/DYDQGHILQHGH+DXWH3URYHQFHDILQGHOXWWHUFRQWUHODFRQFXUUHQFHGHVHVVHQFHVpWUDQJqUHVHW
LGHQWLILHU XQH SURGXFWLRQ GH KDXWH TXDOLWp /HV SODQWHV GRLYHQW rWUH VXU XQH DLUH JpRJUDSKLTXH
VLWXpH j XQH DOWLWXGH PLQLPDOH GH P HW VHXOHPHQW GDQV FHUWDLQV GpSDUWHPHQWV 9DXFOXVH
'U{PH$OSHVGH+DXWH3URYHQFHHW+DXWHV$OSHV$XWRWDOFRPPXQHV\SDUWLFLSHQW

)LJXUH7HUULWRLUHGHOD/DYDQGHILQH>@
/DYDQGXODODWLIROLDRX/DYDQGHDVSLF
'HVFULSWLRQERWDQLTXHGHOD/DYDQGHDVSLF>@>@
1RPODWLQ/DYDQGXODODWLIROLD0HGLN> /VSLFD/@
1RP YXOJDLUH /DYDQGH DVSLF /DYDQGH 6SLF *UDQGH ODYDQGH /DYDQGH EUDQFKXH /DYDQGH
PkOH6SLF(VSLGHU(VSLGR$VSLF6SLFRQDUGFRPPXQ%DGDVH

&¶HVWXQHSODQWHSpUHQQHEXLVVRQQDQWHjUDFLQHIDVFLFXOpHTXLDWWHLQWjFP
/HV UDPHDX[ VRQW ORQJXHPHQWQXVHWSOXVQRPEUHX[TXH VXU OD /DYDQGHRIILFLQDOH7RXWHV OHV
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WLJHVVRQWIRXUFKXHVOLJQHXVHVHWJODEUHV)LJXUH
/HVIHXLOOHVVRQWGLVSRVpHVHQVSDWXOHODUJHVGHjPPGDQVOHKDXW
2QREVHUYHXQpSLFRXUWDYHFXQHEUDFWpHSDUYHUWLFLOOH/HVGHX[GHUQLHUVQ°XGVGHODKDPSH
IORUDOHRQW GHV D[LOODLUHVTXLYRQW j IOHXUGRQQDQWXQGRXEOH WULGHQW DORUVTXH OH/DYDQGLQQ
D
TX
XQVLPSOHWULGHQWHWOD/DYDQGHRIILFLQDOHQ
HQDSDV
(OOHFRPSRUWHGHVIOHXUVJDPRSpWDOHVWHQDFHVLQVpUpHVjO¶DLVVHOOHGHEUDFWpHVpWURLWHVEHDXFRXS
SOXVORQJXHVTXHODUJHV/DIOHXUHVWSLOHXVH)LJXUH

)LJXUH3ODQFKHERWDQLTXHGH/DYDQGXODODWLIROLD>@


)LJXUH6FKpPDGHVIHXLOOHVHWGHODKDPSHIORUDOHGHOD/DYDQGHDVSLF>@
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/¶DQGURFpHDTXDWUHpWDPLQHVDYHFXQHDQWKqUHFLUFXODLUH/HSROOHQHVWDERQGDQWHWSHXGHSRLOV
VSLUDOpVVRQWSUpVHQWV/HVTXDWUHFDUSHOOHVVRQWOLEUHV
5pSDUWLWLRQJpRJUDSKLTXHGHOD/DYDQGHDVSLF>@
/D/DYDQGHDVSLFHVWSOXVPpULGLRQDOHHWSRXVVHjXQHDOWLWXGHPRLQGUHHQWUHHWP(OOH
HVWFRPPXQHVXUOHVSHQWHVDULGHVGHWRXWHODUpJLRQPpGLWHUUDQpHQQHRFFLGHQWDOHSUHVTXHGDQV
WRXWOHPLGLGHOD)UDQFHMXVTX
DX[+DXWHV$OSHVOD'U{PHHWO
$YH\URQ

/DYDQGXOD[LQWHUPHGLDRX/DYDQGLQ
'HVFULSWLRQERWDQLTXHGX/DYDQGLQ>@
1RPODWLQ/DYDQGXOD[LQWHUPHGLD(PHULFHW/RLVHO> /DYDQGXOD[K\EULGD%ULTXHW@
1RPYXOJDLUH/DYDQGLQ/DYDQGHEkWDUGH

)LJXUH3ODQFKHERWDQLTXHGH/DYDQGXOD[LQWHUPHGLD>@
,OUHSUpVHQWHO¶K\EULGHVWpULOHGH/DQJXVWLIROLDHW/ODWLIROLD
&¶HVW XQH SODQWH SpUHQQH DYHF GHV UDFLQHV WUDoDQWHV /D WLJH OLJQHXVH HVW YHUWH 'HV pSLOOHWV
VHFRQGDLUHVjODEDVHGHO¶pSLVRQWSUpVHQWV/HVIHXLOOHVVRQWOLQpDLUHVHWREORQJXHV)LJXUH
/DIOHXUSRVVqGHXQSpGRQFXOHFRXUWSLOHX[ODEUDFWpHHVWLQWHUPpGLDLUHHQWUHOHVGHX[SDUHQWV
WULDQJXOpHSODWHGLVV\PpWULTXHjGHX[GHQWV)LJXUH
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/HFDOLFHDTXDWUHGHQWVOHqPHOREHSRVWpULHXUHVWGpYHORSSpHQXQOREHSHOWp
/¶DQGURFpH HVW FRPSRVp GH FLQT pWDPLQHV O¶DQWKqUH HVW j ORJHV FRQIOXHQWHV ,O Q¶\ D SDV GH
SROOHQ/H/DYDQGLQSRVVqGHGHX[FDUSHOOHVjORJHVOLEUHV
/HIUXLWHVWXQWpWUDNqQHDYRUWpODJUDLQHHVWpJDOHPHQWDYRUWpH

)LJXUH6FKpPDGHO¶LQIORUHVFHQFHGX/DYDQGLQ>@
5pSDUWLWLRQJpRJUDSKLTXHGX/DYDQGLQ>@
/H/DYDQGLQSRXVVHGDQVOHV]RQHVGHFRQWDFWHQWUHOHVGHX[/DYDQGHVHQWUHHWP
4XDQWjOD/DYDQGXODVWRHFKDV/RX/DYDQGHPDULWLPHTXHMHQ¶DERUGHUDLVSDVGDQVFHWWHWKqVH
HOOHHVWFDUDFWpULVWLTXHGHV WHUUDLQVVLOLFHX[HW VHGLIIpUHQFLHDLVpPHQWSDUVHV LQIORUHVFHQFHVHQ
JURV pSLV GH SHWLWHV IOHXUV SRXUSUHV VXUPRQWpV G¶XQH KRXSSH GH JUDQGHV EUDFWpHV YLROHWWHV
)LJXUH 6RQ KXLOH HVVHQWLHOOH ULFKH HQ FpWRQHV SOXV GH  GH FDPSKUH HVW WUqV SHX
XWLOLVpHGXIDLWGHVDSRWHQWLHOOHQHXURWR[LFLWp

)LJXUH)OHXUVGH/DYDQGXODVWRHFKDV>@
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&XOWXUHUpFROWHHWSURGXFWLRQGH/DYDQGXOD
&XOWXUHGH/DYDQGXOD 
/D YLOOH GH *UDVVH FDSLWDOH PRQGLDOH GH OD SDUIXPHULH UHSUpVHQWH XQ FHQWUH LPSRUWDQW GH
WUDLWHPHQWGHVFXLUVOLpjO
DFWLYLWpSDVWRUDOHGHO
DUULqUHSD\V$X;9,,,qPHVLqFOHXQHQRXYHOOH
PRGH DSSDUDvW FHOOH GHV FXLUV SDUIXPpV &HFL YD GpPXOWLSOLHU OD GHPDQGH GH /DYDQGH HW F
HVW
DLQVLTXHQDvWj*UDVVHXQHLQGXVWULHWUqVLPSRUWDQWHODFRUSRUDWLRQGHVPDvWUHVSDUIXPHXUVTXL
GHYLHQWDXWRQRPHGHFHOOHGHVWDQQHXUVGqV>@>@
3ODQWDWLRQGH/DYDQGXOD
8QHSODQWDWLRQGH ODYDQGHUHVWHHQSODFHHQYLURQDQV/DSDUFHOOHVHSUpSDUHXQDQDYDQW OD
SODQWDWLRQHWHOOHHVWHQSURGXFWLRQjSDUWLUGHODqPHDQQpH/HVUHQGHPHQWVRSWLPXPVHQKXLOH
HVVHQWLHOOHVRQWREWHQXVHQWUHODqPHHWODqPHDQQpH/DVXFFHVVLRQVXUXQHPrPHSDUFHOOHGH
SOXVLHXUVSODQWDWLRQVGH/DYDQGHRX /DYDQGLQHVWQpIDVWHSRXU O
pWDW VDQLWDLUHGHVSODQWV ,O HVW
FRQVHLOOp G
LQWURGXLUH VXU XQ LQWHUYDOOH GH  j DQV GHV FXOWXUHV GH URWDWLRQ DYHF GHV
OpJXPLQHXVHVRXGHVFpUpDOHVSRXUO¶DVVROHPHQW)LJXUH>@
8QFKDPSVSRQWDQpGHODYDQGHDSSHOpFKDPSGHSRSXODWLRQFRPSRUWHGHVLQGLYLGXVGLIIpUHQWV
HQIRQFWLRQGHVJUDLQHVVHPpHV/DODYDQGHVSRQWDQpHDWRXMRXUVH[LVWpVRXVWURLVFRXOHXUVEOHX
EODQFHWURVH/HV/DYDQGHVEODQFKHVHWURVHVRQWDXWDQWGHSDUIXPVLQRQSOXVTXHODEOHXHHWVRQW
VXUWRXW XWLOLVpHV SRXU OD GpFRUDWLRQ /HV FKDPSV GH SRSXODWLRQ GH /DYDQGXOD DQJXVWLIROLD VRQW
XQHVSpFLILFLWpIUDQoDLVH)LJXUH>@>@
8Q FKDPS GH ODYDQGH FORQDOH D GHV SODQWV KRPRJqQHV GH FRXOHXU XQLIRUPH j SDUWLU G¶XQH
VpOHFWLRQGHO¶LQGLYLGXOHSOXVSURGXFWLIOHSOXVEHDXRXTXLVHQWOHPHLOOHXU&KDTXHFORQHDXUD
OHVPrPHVpYROXWLRQVYpJpWDWLYHVHWIORUDOHVHWUHSUpVHQWHUDXQFKpPRW\SHGpILQLSDUGHVSURILOV
FKURPDWRJUDSKLTXHV PrPH VL GHV GLIIpUHQFHV GXHV j O¶KXPLGLWp O¶HQVROHLOOHPHQW OH JHO RX
HQFRUHO¶DSSRUWGHO¶DJULFXOWHXUjVDSDUFHOOHSHXYHQWVXUYHQLU>@
,OH[LVWHOHVYDULpWpV0DLOOHWWHHW0DWKHURQQH&HWWHGHUQLqUHDXQHHVVHQFHLQVROXEOHGDQVO¶DOFRRO
HW Q¶HVW GRQF SDV XWLOLVpH SDU OHV SDUIXPHXUV &HSHQGDQW PpODQJpH j OD 0DLOOHWWH HQ TXDQWLWp
UDLVRQQDEOHHOOHSHUPHWG¶DXJPHQWHUVDTXDOLWpROIDFWLYH>@ 
/HVHPLVVH IDLWHQPDUVDYULOSRXUTXH OD MHXQHSODQWXOHSURILWHGHV MRXUV ORQJVHWFKDXGV/D
OLJQH GH SODQWDWLRQ HVW SUpSDUpH VXU XQH ODUJHXU GH FP OLJQH VLPSOH RX MXPHOpH DYHF XQ
LQWHUOLJQH GH P /HV JUDLQHV QH VRQW SDV HQWHUUpHV OH IURLG GH O¶KLYHU FDVVH OD FRTXH GH
SURWHFWLRQHWOHVJUDLQHVSHXYHQWDORUVJHUPHU>@
8QHDXWUHWHFKQLTXHXWLOLVpHHVWODPXOWLSOLFDWLRQYpJpWDWLYHVXUXQHSODQWDWLRQkJpHGHjDQV
SRXU/DQJXVWLIROLDHWGHjDQVSRXU/ODWLIROLDHQKLYHUOHVERXWXUHVVRQWSUpOHYpHVHWOH
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SODQWUDFLQHQXHRXHQPRWWHHVWSODFpGDQVXQWURXUDFLQHSHQGDQWHHQWHUUpMXVTX¶DXFROOHWRXj
ODSUHPLqUHUDPLILFDWLRQ/DWHUUHHVWHQVXLWHOpJqUHPHQWWDVVpH
/HERXWXUDJHHVWXWLOLVpFKH]OHV/DYDQGHVFORQDOHVIHUWLOHVHWOHV/DYDQGLQVK\EULGHVVWpULOHV
SRXU FRQVHUYHU OHV TXDOLWpV GH FHUWDLQV FORQHV UHQGHPHQW HQ HVVHQFH PHLOOHXUH UpVLVWDQFH HW
DGDSWDWLRQDX[WHUUDLQVjSDUWLUG¶XQHSRSXODWLRQKpWpURJqQH>@
(Q  OD GHQVLWp GHV SODQWV HVW GH KHFWDUHV GH /DYDQGH ILQH HW GH /DYDQGLQ
UpSDUWLVVXUH[SORLWDWLRQVSRXUOD/DYDQGHILQHHWSRXUOH/DYDQGLQ
,OH[LVWHHQWUHHWHVSqFHVFXOWLYpHVGH/DYDQGLQ

)LJXUH6FKpPDGXFDOHQGULHUG¶XQHSODQWDWLRQG¶XQFKDPSGH/DYDQGHILQH>@

)LJXUH/DYDQGHRIILFLQDOHGHSRSXODWLRQ>@
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,QIOXHQFHGXVROVXUODFXOWXUHGH/DYDQGXOD
/D/DYDQGHHVWXQHSODQWHH[WUrPHPHQWVqFKHTXLDLPHDYRLU OHVSLHGVDXVHFXQHIRLVDGXOWH
(OOH DXQSURFHVVXV VSpFLILTXHOXLSHUPHWWDQWGH VWRFNHU WRXWH VRQHDXGDQVGHVPLFURELOOHV VH
WURXYDQWGDQVFKDTXHSHWLWHJUDLQH&HVWRFNDJHFRPPHQFHDX[SUHPLqUHVFKDOHXUVGH O¶DQQpH
GpEXWPDLFRUUHVSRQGDQWjO¶DSSDULWLRQGHVSUHPLqUHVIOHXUV(QVXLWHODSODQWHVHPHWHQ VWDQG
E\QHSURGXLVDQWSOXVGHIOHXUVGXUDQWOHPRLVGHPDLPRLVFKDQJHDQWDYHFGHVJHOpHVRXGHV
SOXLHV3XLVGHMXLQjDRWOD/DYDQGHpODERUHOHPD[LPXPG¶KXLOHHVVHQWLHOOHHWVWRFNHO¶HDXDX
IXU HW j PHVXUH TXH OD FKDOHXU V¶DPSOLILH (Q IRQFWLRQ GH OD VpFKHUHVVH HOOH FUpH GH JUDQGHV
UpVHUYHV G¶HDX j SDUWLU GH OD URVpHPDWLQDOH 6L RQ O¶DUURVH WRXWHV OHV VHPDLQHV OH V\VWqPH HVW
FRQWUHFDUUpHWODSODQWHVHUDWUqVEHOOHVXUOHSODQYpJpWDWLIPDLVDYHFGHSHWLWHVIOHXUV>@
'DQV OH FDOLFH R HOOHV DERQGHQW OHV FHOOXOHV VpFUpWULFHV VRQW UHJURXSpHV GDQV OHV FUHX[ GHV
VLOORQVSHWLWVGXYHWVSURWpJHDQWOHVUpVHUYHVG¶HDXGXVROHLO8QpSDLVIHXWUDJHGHSRLOVWHFWHXUV
UHFRXYUH OHV F{WHV SRXU UDOHQWLU O¶pYDSRUDWLRQ )LJXUH  /¶KXLOH WDSLVVH OD PHPEUDQH GHV
FHOOXOHV VpFUpWULFHVSRXU VHUYLUGHERXFOLHU DQWL89 /DSODQWHQHSHUG GRQF MDPDLVXQHJRXWWH
G¶HDX PrPH SDU JURVVH FKDOHXU HW HOOH HVW FXOWLYpH VDQV DUURVDJH WRXW DX SOXV DSUqV VHPLV RX
UHSLTXDJH &RPPH FH VRQW GHV SODQWHV UREXVWHV HOOHV SHXYHQW WROpUHU OHV FKDOHXUV LQWHQVHV OH
YHQWHWOHJHO>@>@
/DYDQGXODVSLFDUpVLVWHPLHX[jODVpFKHUHVVHPDLVHVWSOXVVHQVLEOHDXIURLGTXH/DQJXVWLIROLD

)LJXUH3RLOVWHFWHXUVGXFDOLFHHWJODQGHVVpFUpWULFHVGH/DYDQGXODDQJXVWLIROLDFOLFKpVGHPLFURVFRSLH
pOHFWURQLTXHGX/DERUDWRLUHGH%LRWHFKQRORJLHV9pJpWDOHV8QLYHUVLWp-HDQ0RQHW6DLQW(WLHQQH>@
/D WHUUH HVW HQ IULFKHV SRXU DVVXUHU OD SpQpWUDWLRQ GHV SOXLHV HW GHV UDFLQHV HQ SURIRQGHXU HW
PD[LPDOLVHUODFDSDFLWpUpVHUYRLUHQHDXGXVRO'HVELQDJHVVRQWUpDOLVpVHQDYULODXGpSDUWGHOD
YpJpWDWLRQ HQ MXLQ DYDQW OD IORUDLVRQ HQ VHSWHPEUH SRXU SUpSDUHU OHV VROV DX[ IXPXUHV GH
O¶KLYHU3.&D0J%VXLYDQWO¶DQDO\VHGHODWHUUH,OVDqUHQWOHVVROVHWGpWUXLVHQWOHVPDXYDLVHV
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KHUEHV 8QH TXDQWLWp OLPLWpH G¶HQJUDLV HVW QpFHVVDLUH SRXU GpYHORSSHU GHV ODYDQGHV ULFKHV HQ
KXLOHVHVVHQWLHOOHV7URSG¶HQJUDLVDERXWLUDLWjODSURGXFWLRQG¶XQIHXLOODJHH[FHVVLIDXGpWULPHQW
GHODSURGXFWLRQG¶KXLOHHVVHQWLHOOH
/D ODYDQGHVHPEOH WROpUDQWHTXDQWj ODQDWXUHFKLPLTXHGXVROPDLV LOHVWSUpIpUDEOHGHQHSDV
DYRLUXQVROFDOFDLUHjSOXVGHGHFDOFDLUHDFWLIRXXQVRODFLGHjS+/HVVROVHQ
SHQWHjS+VRQWjSULYLOpJLHU(QKLYHULOHVWSUpIpUDEOHTXHOHVROQHJqOHSDV
/¶RULJLQHGHVHVVHQFHVpWDQWOHVJOXFLGHVIRUPpVORUVGHODSKRWRV\QWKqVHO¶DOWLWXGHHWXQHIRUWH
LQVRODWLRQVRQWLPSRUWDQWHV
/HV SODQWHV SDU OHXU SRUW HW OD UpGXFWLRQGH OHXU IHXLOODJH ODLVVHQW OH WHUUDLQ TX¶HOOHV RFFXSHQW
H[SRVpDX VROHLO /DPLQpUDOLVDWLRQGH O¶D]RWH FRQWHQXGDQV OHVPDWLqUHVRUJDQLTXHVGX VRO HVW
G¶DXWDQWSOXVUDSLGHTXHOHVROHVWVRXPLVjO¶LQVRODWLRQ'¶RODFXOWXUHGHVODYDQGHVFRQGXLWj
XQHGLPLQXWLRQGHODULFKHVVHGXVROHWjXQHEDLVVHGHIHUWLOLWpTXLFRUUHVSRQGjXQHGLPLQXWLRQ
GHODSURGXFWLYLWpGHVSODQWV>@
,QIOXHQFHGXEXWLQDJHGHVDEHLOOHV>@>@
&¶HVWJUkFHjODSROOLQLVDWLRQFURLVpHTX¶RQGRLWO¶DSSDULWLRQGX/DYDQGLQ/HVHQVGXFURLVHPHQW
HVW/ODWLIROLD[/DQJXVWLIROLDFDUOHF\FOHYpJpWDWLIGHVODYDQGHVYUDLHVV¶DUUrWHHQpWp
/HEXWLQDJHSHUPHWx XQHDXJPHQWDWLRQGHUHQGHPHQWHQHVVHQFHMXVTX¶jx XQIOpWULVVHPHQWUDSLGHGHODFRUROOHx XQDUUrWGHVpFUpWLRQQHFWDULIqUHpFRQRPLHGHJVXFUHTXLVHUYLUDjODIRUPDWLRQGHV
HVVHQFHV/HVVXFUHVSURYLHQQHQWGHVUpVHUYHVGXWLVVXQHFWDULIqUHHWODFRQFHQWUDWLRQGX
QHFWDUEDLVVHDX IXUHWjPHVXUHTXH OHV UpVHUYHV V¶pSXLVHQW /D IOHXU VH IDQHKHXUHV
DSUqVO¶pSDQRXLVVHPHQWGHODFRUROOH/DGLVWLOODWLRQDOLHXTXDQGOHVDEHLOOHVQHEXWLQHQW
SOXVFHODVLJQLILHTXHODIORUDLVRQHVWWHUPLQpH
/HVDEHLOOHVEXWLQHQWODODYDQGHFDUF¶HVWXQHSODQWHWUqVPHOOLIqUH'HFRXOHXUFODLUHHWG¶XQJRW
DJUpDEOHOHPLHOSRVVqGHQRWDPPHQWGHVYHUWXVGpVLQIHFWDQWHVSRXUODJRUJH
3URWHFWLRQSK\WRVDQLWDLUHGH/DYDQGXOD
/H GpSpULVVHPHQW j SK\WRSODVPH GH /DYDQGXOD HVW GX j XQH EDFWpULH UHVSRQVDEOH GH FHWWH
PDODGLHOHSK\WRSODVPHGX6WROEXUGRQWO¶LQVHFWHYHFWHXUSULQFLSDOHVWODFLFDGHOOH+\DOHVWKHV
REVROHWXVSHWLWHFLJDOHG¶XQHWDLOOHGHPP)LJXUH>@
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
)LJXUH&LFDGHOOHDGXOWH+\DOHVWKHVREVROHWXV>@
/H SK\WRSODVPH GX 6WROEXU HVW XQH EDFWpULH VDQV SDURL FHOOXODLUH QH SRXYDQW SDV VXUYLYUH HQ
GHKRUVG¶XQrWUHYLYDQWRQSDUOHGHSDUDVLWHREOLJDWRLUH(OOHSDVVHGXWXEHGLJHVWLIGHO¶LQVHFWH
j VHV JODQGHV VDOLYDLUHV HW VHUD WUDQVPLVH G¶XQ SODQW GH ODYDQGH j O¶DXWUH ORUV GHV SLTXUHV
G¶DOLPHQWDWLRQGHODFLFDGHOOH/DSODQWHDWWHLQWHV¶DVVqFKHHWPHXUW)LJXUH>@
/DOXWWHGLUHFWHQ¶HVWSDVSRVVLEOHOHVDQWLELRWLTXHVVRQWUpVHUYpVjODPpGHFLQHKXPDLQHHWOHV
ODUYHVVRQWLQWRXFKDEOHVSDUXQLQVHFWLFLGHFODVVLTXHFDUHOOHVYLYHQWHQSURIRQGHXUGDQVOHVRO
3RXUO¶LQVWDQWODOXWWHHVW LQGLUHFWHHQXWLOLVDQWGHVYDULpWpVVpOHFWLRQQpHVSRXUOHXUWROpUDQFHDX
GpSpULVVHPHQWHWGHVSODQWVVDLQVFHUWLILpVLQGHPQHVGHWRXWSDWKRJqQH(QHIIHWOHERXWXUDJHGH
SODQWVSHXWSURSDJHUFHWWHEDFWpULHjJUDQGHpFKHOOHFDUFHUWDLQVSODQWVSHXYHQWrWUHSRUWHXUVGH
SK\WRSODVPHHWrWUHHQSpULRGHG¶LQFXEDWLRQV\PSW{PHVQRQH[SULPpV>@

)LJXUH3ODQWVGH/DYDQGLQGpSpULVVDQWV>@
'HSXLV TXDWUH DQV OH SK\WRSODVPH GX 6WROEXU GpFLPH  GHV FXOWXUHV GH /DYDQGH ILQH HW
FRPPHQFHj V¶DWWDTXHU DX/DYDQGLQ&HSHQGDQW OHFOLPDWPDXVVDGHGH O¶pWpDSURYRTXp
XQHLPSRUWDQWHPRUWDOLWpGHVFLFDGHOOHV/HVHXOPR\HQGHOXWWHHVWODURWDWLRQGHVFXOWXUHVDILQ
G¶LQWHUURPSUHOHF\FOHGHVFLFDGHOOHV>@>@
5pFROWHGH/DYDQGXOD
/DIORUDLVRQGH/DYDQGXODDOLHXVHORQO¶DOWLWXGHHWOHFOLPDWGHO¶DQQpHHQWUHMXLQHWVHSWHPEUH
/D/DYDQGHILQHIOHXULWILQMXLQGpEXWMXLOOHWOHV/DYDQGLQVILQMXLOOHWHWOD/DYDQGHDVSLFILQDRW
>@
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$SUqVIpFRQGDWLRQGHVIOHXUVHWIRUPDWLRQGHODJUDLQHLO\DFKXWHGHVIOHXUVHWVLODUpFROWHWDUGH
OHV JUDLQHV PDWXUHV WRPEHQW &KH] OHV /DYDQGHV YUDLHV  j MRXUV DSUqV O¶DSSDULWLRQ GHV
SUHPLqUHV IOHXUV OHVFDOLFHV IRXUQLVVHQW OHPD[LPXPG¶HVVHQFHPDLV UDSLGHPHQWFHWWH ULFKHVVH
GLPLQXHXQSHXDYDQWTXHQ¶DSSDUDLVVHQWOHVSUHPLqUHVJUDLQHVPUHVHWSHQGDQWWRXWOHWHPSV
R OHV JUDLQHV VH IRUPHQW &KH] OHV /DYDQGLQV TXL Q¶RQW SDV GH JUDLQH OHV UHQGHPHQWV VH
PDLQWLHQQHQWjXQWDX[pOHYpPrPHDSUqVODILQGHIORUDLVRQ>@
/DUpFROWHGRLWrWUHHIIHFWXpHTXDQGODIOHXUHVWDXWURLVTXDUWIDQpHSRXU/DQJXVWLIROLDHWDXWLHUV
IOpWULSRXU/ODWLIROLDRXELHQTXDQGOHVSUHPLqUHVJUDLQHVPUHVDSSDUDLVVHQWjMRXUVDSUqV
ODIORUDLVRQ(QFHTXLFRQFHUQHOH/DYDQGLQFHODDOLHXTXDQGWRXWHVOHVIOHXUVVRQWIDQpHV
/HV UHQGHPHQWV GLXUQHV HQ KXLOH HVVHQWLHOOH QH SUpVHQWHQW SDV GH GLIIpUHQFH PDLV OHV
FRPSRVLWLRQVFKLPLTXHVYDULHQWSHQGDQWXQHMRXUQpH&HVRQWGHVLQIRUPDWLRQVLPSRUWDQWHVSRXU
OHWHPSVGHUpFROWHOHPHLOOHXUPRPHQWSRXUODUpFROWHGHV/DYDQGHVHVWjSDUWLUGHPLGLHWGDQV
O¶DSUqVPLGLRGHVTXDQWLWpVSOXVKDXWHVG¶HVWHUV DFpWDWHGH OLQDO\OHRQWpWpREVHUYpHV WDQGLV
TXHOHVDOFRROVVRQWUpGXLWV'XUDQWODPDWLQpHXQHTXDQWLWpSOXVLPSRUWDQWHG¶DOFRROGHFpWRQHV
HWG¶pWKHUVRQWpWpUHPDUTXpHV/DSOXVKDXWHFRQFHQWUDWLRQGHOLQDOROHWG¶DFpWDWHGHOLQDO\OHHWOD
SOXVEDVVHHQFLQpROHHWFDPSKUHDERXWLVVHQWDXPHLOOHXUDU{PHGH/DQJXVWLIROLD/¶RGHXUOD
SOXV IRUWH HVW pPLVH HQWUH K HW K DYHF XQ PD[LPXP HQWUH K HW K ,O HVW
UHFRPPDQGp GH FRXSHU OHV SODQWHV TXDQG LO IDLW FKDXGFDU O¶KXLOH HVVHQWLHOOHPRQWH GDYDQWDJH
GDQVODSODQWH>@
/HPHLOOHXUWHPSVGHUpFROWHHVWREWHQXSHQGDQWODIORUDLVRQFRPSOqWHFDUF¶HVWOHPRPHQWROH
SRXUFHQWDJHPD[LPXPGHOLQDOROHVWREWHQXFRPSRVpVRQWpWpLGHQWLILpVSHQGDQWODIORUDLVRQ
FRPSOqWHHWDYDQWODIORUDLVRQGH/DQJXVWLIROLD>@>@
,OH[LVWHGHX[W\SHVGHUpFROWHx ODUpFROWHHQYHUWEUR\pROHVWLJHVIORUDOHVVRQWUpFROWpHVHWFRXSpHVILQHPHQWDYHFXQH
HQVLOHXVHSXLVFKDUJpHVGDQVXQHUHPRUTXHSRXUODGLVWLOODWLRQ)LJXUHx ODUpFROWHWUDGLWLRQQHOOHROHVWLJHVIORUDOHVVRQWFRXSpHVHQJHUEHHWODLVVpHVVpFKpHVj
MRXUVDXFKDPSDYDQWODGLVWLOODWLRQ

/¶HVSLHXUFRPSRUWHXQWUDFWHXUHWXQHUHPRUTXHDYHFXQEUDVFRXSDQWOHVIOHXUVHWOHVEURVVDQW
$SUqVDYRLUUpFROWpOHVIOHXUVLOFRXSHODWLJHODEURLHSRXUODPHWWUHGLUHFWHPHQWHQFRPSRVW/H
VHXOLQFRQYpQLHQWGHFHWWHPDFKLQHHVWTXHODGLVWLOODWLRQGRLWDYRLUOLHXGHVXLWHDSUqVODUpFROWH
>@
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
)LJXUH5pFROWHGX/DYDQGLQHQYHUWEUR\pDYHFXQHVSLHXU>@
&{WpMDUGLQSRXUFRXSHUOD/DYDQGHFRUUHFWHPHQWLOIDXWOHIDLUHWUqVFRXUWjODEDVHGHODWLJH
)LJXUH2QQHVHFWLRQQHMDPDLVDXGHVVXVFDUVLRQODLVVHXQHGL]DLQHGHFHQWLPqWUHVGHWLJH
OD/DYDQGHGHO¶DQQpHSURFKDLQHUHSRUWHFHVGL[FHQWLPqWUHVVXUOHSLHGKRUVGXVRORQSDUOHGH
/DYDQGHDpULHQQH>@


)LJXUH-HXQHVSODQWVGH/DYDQGHILQHFRXSpVjODEDVHGHODWLJH>@
3URGXFWLRQ>@>@
(Q3URYHQFHHQYLURQSURGXFWHXUVFXOWLYHQWGHOD/DYDQGHHWRXGX/DYDQGLQ
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/DYDQGHILQH
8Q GpFOLQ GH OD /DYDQGH ILQH HVW REVHUYp GHSXLV  DYHF OH GpYHORSSHPHQW GH SURGXLW GH
V\QWKqVHPRLQVFRWHX[HW OHGpSpULVVHPHQWSUpPDWXUpGHVSODQWV OHV FXOWXUHVRQWGLPLQXpGH
HQVXSHUILFLHHQGL[DQV&HSHQGDQWHOOHGHPHXUH LUUHPSODoDEOHGDQV OHVGHX[GRPDLQHV
SUHVWLJLHX[GHVRQKLVWRLUHODSDUIXPHULHGHOX[HHWODVSKqUHPpGLFDOHDYHFODSK\WRWKpUDSLHHW
GHO
DURPDWKpUDSLH >@
/D SURGXFWLRQ PRQGLDOH D OLHX HQ $QJOHWHUUH (VSDJQH ,WDOLH 0DURF 8NUDLQH &KLQH PDLV
VXUWRXWHQ5XVVLHHWHQ%XOJDULH/HVSURGXFWLRQVpWUDQJqUHVVRQWLVVXHVGHFORQHV
(QODSURGXFWLRQIUDQoDLVHUHSUpVHQWHGHODSURGXFWLRQPRQGLDOHDYHFKHFWDUHV
GH /DYDQGH GRQWSRXU ODGLVWLOODWLRQHWSRXU ODSURGXFWLRQGH IOHXUV HWERXTXHWV HW
WRQQHVG
KXLOHHVVHQWLHOOHGH/DYDQGHILQH
'HSXLV O¶pWp  OD )UDQFH TXL pWDLW OH SUHPLHU SURGXFWHXU PRQGLDO D pWp GRXEOpH SDU OD
%XOJDULH WRQQHVWRQQHV /
8NUDLQH HW OD &KLQH FXOWLYHQW PRLQV GH WRQQHV FKDFXQH
&
HVW OD PRLWLp GH OD SURGXFWLRQ PRQGLDOH G
KXLOH HVVHQWLHOOH GH /DYDQGH TXL D pWp SHUGXH HQ
PRLQVGHGL[DQV>@>@>@
/DYDQGHDVSLF>@>@
/D /DYDQGH DVSLF Q¶HVW SDV FXOWLYpH HQ )UDQFH OH SULQFLSDO SURGXFWHXU pWDQW O¶(VSDJQH 6D
SURGXFWLRQPRQGLDOHHVWHVWLPpHjWRQQHVHQ
/DYDQGLQ>@>@>@
8Q LPSRUWDQW GpYHORSSHPHQW GX /DYDQGLQ D HX OLHX JUkFH j O¶KRPRJpQpLWp OD UXVWLFLWp HW OD
SURGXFWLYLWpGHODSODQWH7URLVYDULpWpVSULQFLSDOHVVRQWFXOWLYpHVVXUKHFWDUHVHQ)UDQFH
HQ*URVVRGHVVXUIDFHV$EULDOHW6XSHU&¶HVWG¶DERUGO¶$EULDOGRQWOH
QRPSURYLHQWGH0U$EULDOSKDUPDFLHQGHOD'U{PHTXLHVWGpYHORSSpGDQVOHVDQQpHV
&HSHQGDQWVDFDSDFLWpG¶DGDSWDWLRQDX[VROVHVWWURSpWURLWHHWLOGpSpULWOH6XSHUTXLDXQHIDLEOH
WHQHXUHQFDPSKUHHWVHUDSSURFKHGHOD/DYDQGHILQHSUHQGDORUVOHUHODLHWOH*URVVRHVWHQVXLWH
VpOHFWLRQQpHQ,OV¶pORLJQHGHOD/DYDQGHILQHPDLVDXQUHQGHPHQWHQKXLOHHVVHQWLHOOHWUqV
pOHYp
(Q  OD SURGXFWLRQ IUDQoDLVH UHSUpVHQWH  GH OD SURGXFWLRQ PRQGLDOH GRQW  GH
SURGXFWLRQ D OLHX GDQV OH 6XG (VW DYHF WRQQHV G
KXLOH HVVHQWLHOOH /¶(VSDJQH HVW OH
GHX[LqPH SURGXFWHXU DYHF WRQQHV SDU DQ /HV SULQFLSDX[ GpERXFKpV VRQW O
LQGXVWULH GHV
GpWHUJHQWV OHVVLYHV SURGXLWV G
HQWUHWLHQ GpVRGRULVDQWV OHV SURGXLWV GRPHVWLTXHV HW
FRVPpWLTXHV(QHIIHWO¶KXLOHHVVHQWLHOOHGH/DYDQGLQHVWPRLQVFKqUHTXHFHOOHGH/DYDQGHILQH
HWSURGXLWHHQSOXVJUDQGHTXDQWLWp
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/HSUL[SURGXFWHXUDXNLORHVWGH¼SRXUOH/DYDQGLQ¼SRXUOD/DYDQGHGHSRSXODWLRQHW
¼ SRXU OD /DYDQGH FORQDOH /¶KXLOH HVVHQWLHOOH GH /DYDQGLQ 6XSHU HVW UHYHQGX ¼ OH NLOR
FLQTIRLVPRLQVFKHUTXHOD/DYDQGHILQH3RXUO¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHLPSRUWpHHOOH
HVWGHX[IRLVPRLQVFKqUHTXHOH/DYDQGLQHWIRLVPRLQVFKqUHTXHOD/DYDQGHILQHGH)UDQFH
FDUHOOHHVWFRXSpHSDUGHV VROYDQWV0DLVGHSXLV O¶pWpJUkFHjXQHRIIUH OLPLWpHHWjXQH
IRUWHGHPDQGHOHVFRXUVRQWDXJPHQWpGHjHWOHVUpFROWHVRQWpWpVXSpULHXUHVGH
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)DEULFDWLRQGHO¶KXLOHHVVHQWLHOOHGH/DYDQGH
+LVWRULTXH>@>@>@
$XWUHIRLV RQ UpFROWDLW OD ODYDQGH j OD IDXFLOOH /D FXHLOOHWWH VH SUDWLTXDLW FKDTXH pWp GDQV OHV
EDLOODVVLqUHVF
HVWjGLUHOHVHQGURLWVRSRXVVDLHQWVSRQWDQpPHQWOHVEDLOODVVHVQRPSDWRLVGHOD
ODYDQGH/HVFXHLOOHXUVpWDLHQWPXQLVG¶XQVDFHQWRLOHHQEDQGRXOLqUHODVDTXHWWHGDQVODTXHOOH
LOVGpSRVDLHQWOHVSRLJQpHVGHODYDQGH)LJXUH(Q)pOL[(\VVHULFLQYHQWHODSUHPLqUH
PDFKLQHFRXSHXVHGHODYDQGH/DPDFKLQHUHOqYHOHVIOHXUVOHVYLGHYHUVXQV\VWqPHGHFRXSH
SXLVYHUVXQOLHXUTXLHIIHFWXHXQHJHUEH

)LJXUH$OSHV/DFXHLOOHWWHGHV/DYDQGHVjPG¶DOWLWXGHDYHFGHVIDXFLOOHV>@
/D GLVWLOODWLRQ SHUPHWWDQW G¶H[WUDLUH O¶KXLOH HVVHQWLHOOH GH OD SODQWH HVW OD PpWKRGH OD SOXV
DQFLHQQHHWpJDOHPHQWODSOXVXWLOLVpH/HVSUHPLHUVDODPELFVGHGLVWLOODWLRQGDWHQWGHLO
V¶DJLWG¶DODPELFV j IHXQX HQFXLYUH PpWDOFRQGXLVDQWELHQ ODFKDOHXU HW IDoRQQpVj ODPDLQ
)LJXUH,OVpWDLHQWODSOXSDUWGXWHPSVPRELOHVHWWUDQVSRUWpVjGRVGHPXOHWVVXUOHV]RQHVGH
UpFROWH

/¶H[WUDFWLRQ GHV KXLOHV HVVHQWLHOOHV VH IDLVDLW DXWUHIRLV SDU K\GURGLVWLOODWLRQ HQ SORQJHDQW OD
PDWLqUHSUHPLqUHGDQV O¶HDXTXH O¶RQSRUWDLWHQVXLWHjpEXOOLWLRQ'HVSKpQRPqQHVG¶K\GURO\VH
DYDLHQWOLHXHQJHQGUpVSDUODSUpVHQFHG¶HDX
37 
 
)LJXUH$ODPELFVLPSOHjIHXQXPRELOH>@
&DSDFLWpGHjOLWUHVGXUpHGHODSDVVpHKHXUHVFRPEXVWLEOHERLVGHSLQFKrQHRX
JHQrWV
3XLV ODYDSRK\GURGLVWLOODWLRQD pWpXWLOLVpH ODPDWLqUHSUHPLqUHQ¶pWDLW SOXV HQFRQWDFW DYHF
O¶HDX(OOHHQpWDLW VpSDUpHJUkFHjXQH W{OHSHUIRUpH/HFRXYHUFOHSRUWDLWXQFROGHF\JQHTXL
FRQGXLVDLWOHVYDSHXUVDXUpIULJpUDQW/DFXYHpWDLWSURWpJpHSDUXQHPDoRQQHULHTXLOLPLWDLWOHV
SHUWHVG¶pQHUJLH)LJXUH&HSHQGDQWOHVULVTXHVGHVXUFKDXIIHUODPDWLqUHSUHPLqUHH[LVWDLHQW
WRXMRXUV /HV IOHXUV SRXYDLW rWUH HPSOR\pHV HQVXLWH FRPPH FRPEXVWLEOH &HWWH WHFKQLTXH HVW
HPSOR\pHGqVj6DXOWj6W$QGUpOHV$OSHVHWj(QWUHYDX['HVGLVWLOOHULHVGH
W\SHLQGXVWULHOVRQWLQVWDOOpHVj*UDVVHGqVRXHQFRUHODGLVWLOOHULH6FKLPPHOj%DUUrPH
)LJXUH$ODPELFVLPSOHjIHXQXIL[H>@
&DSDFLWpGHjOLWUHVGXUpHGHODSDVVpHjKHXUHV
FRPEXVWLEOHERLVSDLOOHGLVWLOOpHFKDUERQ
'DQV OHV DQQpHV  XQH pYROXWLRQ WHFKQLTXH LPSRUWDQWH DSSDUDvW O¶DODPELF j EDLQPDULH
/¶KXLOH HVVHQWLHOOH JDJQH DLQVL HQ TXDOLWp HW OH GLVWLOODWHXU HQ WHPSV GH GHX[ j PRLQV
G¶XQHKHXUH /D IDEULFDWLRQ GHYLHQW LQGXVWULHOOH DYHF GHX[ JUDQGV FRQVWUXFWHXUV 3ULQFH GH
0DUVHLOOHHW(\VVHULFGH1\RQV&¶HVWOHQ\RQVDLV)pOL[(\VVHULFTXLPHWDXSRLQWOH
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SUHPLHUDODPELFjYDSHXUHWIRQGHHQVDVRFLpWpGHSURGXFWLRQOXLSHUPHWWDQWG¶DFTXpULUOH
TXDVLPRQRSROHPRQGLDO)LJXUH(QLOFRQVWUXLUDVDGLVWLOOHULHVXUODSURPHQDGHGHOD
GLJXHTXL IDLWSDUWLHGXSDWULPRLQH1\RQVDLV8QHQRXYHOOHDYDQFpHIXW ODPLVHDXSRLQWG¶XQH
FKDXGLqUHSHUPHWWDQWGHGLVWLOOHUSOXVLHXUVYDVHVGHIOHXUVHQDOWHUQDQFHHWFRQWU{ODQWODSUHVVLRQ
GHODYDSHXUG¶HDXJUkFHjXQPDQRPqWUH&HWWHFKDXGLqUHIRQFWLRQQHDXGpSDUWDYHFGHODSDLOOH
UHF\FODJH GH OD ODYDQGH GLVWLOOpH SXLV DYHF GX ERLV GX FKDUERQ GX IXHO RX GX JD] 1RXV
SDUOHURQVDORUVG¶DODPELFjYDSHXUHWGHYDSRGLVWLOODWLRQ)LJXUHHW

)LJXUH/¶HQWUHSULVH(\VVHULF>@
)LJXUH$ODPELFjYDSHXU>@
&DSDFLWpjOLWUHVSDUYDVHMXVTX¶jOLWUHVGXUpHGHODSDVVpHPLQXWHV
)LJXUH&DLVVRQPRELOHGHGLVWLOODWLRQ>@
&DSDFLWpjPqWUHVFXEHVSDUFDLVVRQGXUpHGHODSDVVpHK&HV\VWqPHHVW
GpYHORSSpGHSXLVOHVDQQpHVSRXUODGLVWLOODWLRQGX/DYDQGLQ
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'H QRV MRXUV OHV DODPELFV VRQW FRQVWUXLWV HQ DFLHU LQR[\GDEOH $XWUHIRLV FHV DODPELFV pWDLHQW
IDEULTXpVHQFXLYUHPDLVFHWWHPDWLqUHSURYRTXDLWVRXYHQWXQHFRORUDWLRQGHO¶KXLOHHVVHQWLHOOH
3RXU FRQVHUYHU OHV KXLOHV HVVHQWLHOOHV GHV HVWDJQRQV pWDLHQW XWLOLVpV GX SURYHQoDO HVWDQK
VLJQLILDQWpWDLQ)LJXUH,OVH[LVWHQWWRXMRXUVPDLVQHVRQWSOXVHQpWDLQQLHQFXLYUHPDLVHQ
IHU

)LJXUH(VWDJQRQV>@
2UJDQHG¶pODERUDWLRQGHO¶KXLOHHVVHQWLHOOH>@>@>@
/HVFHOOXOHVjHVVHQFHVRQWFRQVWLWXpHVSDUXQHSHOOLFXOHLPSHUPpDEOHHWWUqVILQHVRXVODTXHOOHRQ
GLVWLQJXHjODEDVHODSDUWLHVpFUpWULFHGHODFHOOXOHHWDXGHVVXVXQOLTXLGHEODQFRXOpJqUHPHQW
FRORUpHQMDXQH2QWURXYHFHVFHOOXOHVjHVVHQFHVXUWRXWHVOHVSDUWLHVMHXQHVGHODSODQWHPDLV
OHXUGHQVLWpOHXUIRUPHHWOHXUYROXPHGLIIqUHQWVXUOHVKDPSHVIORUDOHVDX[IDFHVVXSpULHXUHV
HW LQIpULHXUHV GHV IHXLOOHV VXU OD FRUROOH PDLV VXUWRXW VXU OHV FDOLFHV (Q HIIHW OH FDOLFH UHVWH
DWWDFKpjODWLJHORUVTXHODIOHXUWRPEHHWFRQVHUYHOHSDUIXPWUqVORQJWHPSVTXDQGODSODQWHHVW
VqFKH(OOHVVRQWORFDOLVpHVGDQVOHIRQGGHVSOLVGXFDOLFHHWVRQWSOXVRXPRLQVPDVTXpHVSDU
GHVSRLOVWHFWHXUVUDPLILpVTXLSUHQQHQWQDLVVDQFHVXUOHVRPPHWGHVSOLV&HX[FLMRXHQWOHU{OH
GHSHWLWVGXYHWVSURWpJHDQWOHVUpVHUYHVG¶HDXGXVROHLOHWSHXYHQWrWUHVpFUpWHXUVGHQHFWDU
'DQV FKDTXH JODQGH VpFUpWULFH RQ REVHUYH XQH PHPEUDQH UpVLVWDQWH TXL FRQVHUYH O¶HDX j
O¶LQWpULHXUHWDXGHVVXVXQHSHOOLFXOHG¶KXLOHHVVHQWLHOOHUHPRQWDQWjODVXUIDFH)LJXUH
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)LJXUH&DOLFHSUpVHQWDQWXQHVXFFHVVLRQGHF{WHVHWGHVLOORQVDEULWDQWOHVJODQGHVVpFUpWULFHV
UHFRXYHUWVSDUGHVSRLOVSURWHFWHXUV*ODQGHVVSKpULTXHVVWRFNDQWO¶KXLOHHVVHQWLHOOH>@
&HV FHOOXOHV VpFUpWULFHV VRQW SUpVHQWHV GDQV GHV SRLOV VpFUpWHXUV RX WULFKRPHV VRXV TXDWUH
IRUPHVSRLOVSHOWpVSRLOVFDSLWpVjSLHGFRXUWORQJRXERVVHOp)LJXUH/HVWULFKRPHVSHOWpV
VRQW OHV SULQFLSDX[ FRQVWLWXDQWV UHVSRQVDEOHV GH OD V\QWKqVH HW GH O¶DFFXPXODWLRQ GH WHUSqQHV
>@
)LJXUH/HVTXDWUHW\SHVGHWULFKRPHVVpFUpWHXUVREVHUYpVFKH]/DYDQGXODDQJXVWLIROLD3RLO
SHOWpDYXHGHGHVVXVEYXHGHSURILO3RLOFDSLWpFRXUW3RLOFDSLWpORQJ3RLOVpFUpWHXU
ERVVHOpjGLIIpUHQWVVWDGHVGHODVpFUpWLRQ>@
&KH]OH/DYDQGLQRQFRPSWHFHOOXOHVSDUFDOLFHHWOHXUGLDPqWUHYDULHGHjP
/D PDWLqUH SUHPLqUH EUXWH QRXV PRQWUH GHV DOLJQHPHQWV GH SRLOV WHFWHXUV DOWHUQDQW DYHF GHV
DOLJQHPHQWV GH SRLOV VpFUpWHXUV H[WHUQHV RX LQWHUQHV 2Q REVHUYH GDQV OD PDWLqUH WUDLWpH OD
GLVSDULWLRQGHO¶DOLJQHPHQWGHVSRLOVVpFUpWHXUVHWODGHVWUXFWLRQGHFHVSRLOV
/HV HVVHQFHV RQW SRXU RULJLQH OD SKRWRV\QWKqVH OHV JOXFLGHV SURGXLWV SDU O¶DFWLYLWp
FKORURSK\OOLHQQH /HV WHUSqQHV TX¶HOOHV FRQWLHQQHQW SHXYHQW MRXHU GDQV OD SODQWH XQ U{OH GH
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UpVHUYHDQDORJXHjFHOXLGHVPDWLqUHVJOXFLGLTXHVPDLVGDQVGHVFLUFRQVWDQFHVDQRUPDOHV(OOHV
LQWHUYLHQQHQWpJDOHPHQWGDQVODIRUPDWLRQGHVJUDLQHV
/HV PpWDEROLWHV HW SUpFXUVHXUV GH O¶HVVHQFH DUULYHQW GDQV XQDPDV GH j FHOOXOHV HQJOREpHV
GDQVXQHVHXOHPHPEUDQHGHODFHOOXOHPqUH'DQVFKDTXHFHOOXOHRQFRPSWHMXVTX¶jJRXWWHV
G¶HDX HW G¶KXLOH HVVHQWLHOOH /¶KXLOH HVVHQWLHOOH V¶DFFXPXOH VRXV OD SDUWLH VXSpULHXUH GH OD
PHPEUDQH JOREDOH /D IRUPH JpQpUDOH GH FHV FHOOXOHV QH FKDQJH SDV DSUqV OD IORUDLVRQ FH TXL
H[FOXH WRXWHpYDSRUDWLRQGH O¶HVVHQFH ,O IDXGUDXQHUXSWXUHPpFDQLTXHGpFKLUDQW ODPHPEUDQH
SDUIURWWHPHQWRXSDUDFWLRQGHODYDSHXUG¶HDXSRXUOLEpUHUO¶HVVHQFH)LJXUH3DUH[HPSOH
OHVFDOLFHVXWLOLVpVSRXUSDUIXPHUOHVDUPRLUHVQHVHQWHQWSOXVDXERXWG¶XQFHUWDLQWHPSVO¶RGHXU
GH OD ODYDQGHPDLV LO VXIILW GH IURLVVHU FHV FDOLFHVSRXU pFUDVHUTXHOTXHVFHOOXOHVHW OHSDUIXP
OLEpUpVHGpJDJH>@

)LJXUH0DWLqUHSUHPLqUHEUXWHHWPDWLqUHSUHPLqUHDSUqVGLVWLOODWLRQ>@
([WUDFWLRQGHO¶KXLOHHVVHQWLHOOH
/¶DURPDWKpUDSLH Q¶XWLOLVH TXH OHV SULQFLSHV DFWLIV G¶XQH SDUWLH GH OD SODQWH R LOV VRQW
H[WUrPHPHQWFRQFHQWUpV
$YDQWODGLVWLOODWLRQODUpFROWHGRLWVXELUXQWHPSVGHVpFKDJHDILQGHSHUGUHO¶H[FqVG¶HDX8Q
SUpIDQDJHGHXQRXGHX[ MRXUV HVW LQGLVSHQVDEOHSRXU OD /DYDQGH ILQH LO pYLWHGHPRGLILHU OD
TXDOLWpGHO¶KXLOHHVVHQWLHOOH3DUDLOOHXUVSRXUWRXWHVOHVGLVWLOOHULHVWUDGLWLRQQHOOHVTXLXWLOLVHQWOD
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SDLOOHGHODYDQGHDSUqVGLVWLOODWLRQFRPPHFRPEXVWLEOHODSDLOOHDSSRUWpHjODGLVWLOOHULHQHGRLW
SDVrWUHYHUWH>@>@
/HVKXLOHVHVVHQWLHOOHVGH/DYDQGHHW/DYDQGLQVRQWREWHQXHVSDUHQWUDvQHPHQWjODYDSHXUG¶HDX
GHV VRPPLWpV IOHXULHV /HV WLJHV HW OHV IOHXUV VRQW LQWURGXLWHV HQ TXLQFRQFH GDQV OH YDVH GH OD
GLVWLOOHULH FRPSRUWDQW GHV WURXV SRXU ODLVVHU SDVVHU OD YDSHXU /HV GLVWLOOHULHV LQGXVWULHOOHV
FRPSRUWHQWJpQpUDOHPHQWGHX[YDVHVXQVHXOHVWpTXLSpG¶XQV\VWqPHGHFKDXGLqUHHWODYDSHXU
HVW DFKHPLQpH YHUV OH VHFRQG JUkFH j XQH YDQQH 8Q YDVH GH PqWUHV GH SURIRQGHXU FRQWLHQW
WRQQH GH SODQWHV IRQFWLRQ GX WDVVHPHQW JHUEHV GH /DYDQGLQ SHVDQW XQHWRQQH (OOHV
VRQWVRLJQHXVHPHQWWDVVpHVDYHFXQSQHXGHWUDFWHXUUHPSOLGHEpWRQNJVSRXUDVVXUHUXQH
XQLIRUPLWp DILQ TXH OD YDSHXU TXL YD OHV WUDYHUVHU SRXU HQWUDvQHU O¶KXLOH HVVHQWLHOOH QH SXLVVH
HPSUXQWHUGHFKHPLQVSUpIpUHQWLHOV>@>@

)LJXUH/HSURFHVVXVGHGLVWLOODWLRQ>@
6RXV O¶DFWLRQ GH OD FKDOHXU HW GH O¶HDX VRXV IRUPH GH YDSHXU OHV PROpFXOHV YRODWLOHV GHV
GLYHUV FRPSRVpV GH O¶KXLOH HVVHQWLHOOH PLJUHQW DX VHLQ GH OD PDWLqUH SDU FRQGXFWLRQ
/¶pOpPHQWPRWHXUGHFH WUDQVIHUWHVW OHJUDGLHQWGHSUHVVLRQSDUWLHOOHGHFKDFXQGHVFRPSRVpV
HQWUH ODVXUIDFHGXJUDLQGHPDWLqUHVROLGHHW ODVXUIDFHGXFRQGHQVHXU/HJD]DXGpSDUWHVWj
EDUVGHSUHVVLRQHWSDVVHHQVXLWHjEDU(QHIIHWODGLVWLOODWLRQDOLHXjEDVVHSUHVVLRQDILQ
G¶pYLWHU OHV WURS IRUWHV WHPSpUDWXUHV SRXU OHV PROpFXOHV WKHUPRVHQVLEOHV VHORQ OD ORL GHV JD]
SDUIDLWV39 Q573UHVVLRQHQ3DVFDO9ROXPHHQPñ7HPSpUDWXUHHQ.5ODFRQVWDQWHGHV
JD]SDUIDLWVHQ-PROØï.Øï/DYDSHXUHQYR\pHGDQVOHVSODQWHVHVWj&DORUVTX¶DXGpSDUW
GHODFKDXGLqUHHOOHHVWj&)LJXUH
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/HV FHOOXOHV pFODWHQW HW O¶HVVHQFH HVW HQWUDvQpH DYHF OD YDSHXU G¶HDX 2Q DVVLVWH j XQH
WUDQVIRUPDWLRQ GH SKDVH OHV PROpFXOHV YRODWLOHV LQLWLDOHPHQW j O¶pWDW OLTXLGH SDVVHQW j O¶pWDW
YDSHXU)LJXUH>@
)LJXUH6FKpPDG¶XQHFHOOXOHjHVVHQFHDSSRUWGHFKDOHXUSURSDJDWLRQGHODFKDOHXUDXVHLQ
GHODPDWLqUHPLJUDWLRQGHVPROpFXOHVYRODWLOHVWUDQVIHUWGDQVO¶DWPRVSKqUH>@
/H PpODQJH JD]HX[ YDSHXU G¶HDX HW KXLOH HVVHQWLHOOH SDVVH GDQV XQ FRO GH F\JQH HW GDQV XQ
FRQGHQVHXUpYDSRUDWLID\DQWXQU{OHGHUpIULJpUDQW ,OHVW IDLWG¶XQHPXOWLWXGHGHVHUSHQWLQV
LUULJXpVSDUGHO¶HDXj&SURSXOVpHSDUGHVEXVHV/HVQRPEUHXVHVVSLUHVSHUPHWWHQWG¶DYRLU
XQH WUqV JUDQGH VXUIDFH GH FRQWDFW HW DLQVL XQ PHLOOHXU UHIURLGLVVHPHQW /HV VHUSHQWLQV VRQW
R[\GpVHQKDXWSDUFHTXHO¶HDXFKDXGHV¶pYDSRUHHWDXIXUHWjPHVXUHTX¶HOOHUHIURLGLWHOOHVH
WUDQVIRUPHHQOLTXLGHHWOHEDVGHVVHUSHQWLQVHVWJULV$QQH[H'LVWLOODWLRQjODGLVWLOOHULH%OHX
3URYHQFHj1\RQV
/¶HDXXWLOLVpHHVWO¶HDXIORUDOHUpFXSpUpHDSUqVODGLVWLOODWLRQDILQGHPDLQWHQLUXQFLUFXLWIHUPp
&HOOHFLHVWVRXVIRUPHGHYDSHXUDILQTXHOHVVHUSHQWLQVVRLHQWOHSOXVVHFSRVVLEOHHWFDSWHQWOD
FKDOHXU&HV\VWqPHG¶DpUDWLRQFUpHXQIOX[G¶DLUPD[LPXPSRXUHPSRUWHUO¶KXPLGLWp6¶LO\D
G¶KXPLGLWpRQQHSHXWSDVDYRLUG¶pYDSRUDWLRQHWOHV\VWqPHQHIRQFWLRQQHSOXV
/H PpODQJH HVW HQVXLWH GpYHUVp GDQV XQ HVVHQFLHU RX YDVH )ORUHQWLQ R LO GpFDQWH 'HX[
URELQHWV VRQW SUpVHQWV OH SOXV KDXW SHUPHW GH UHFXHLOOLU O¶KXLOH HVVHQWLHOOH HW OH SOXV EDV O¶HDX
GLVWLOOpH (Q HIIHW O¶KXLOH HVVHQWLHOOH SDU GLIIpUHQFH GH GHQVLWp HVW SOXV OpJqUH HOOH VXUQDJH
/¶HDX GLVWLOOpH HVW DURPDWLVpH SDU OHV WUDFHV GH FHOOHFL F¶HVW O¶K\GURODW RX HDX IORUDOH &HWWH
GHUQLqUH VDQV PLQpUDX[ PDLV FRQWHQDQW WRXMRXUV HQWUH  HW  G¶KXLOH HVVHQWLHOOH HVW
UpFXSpUpH FDU HOOH SRVVqGH GHV YHUWXV XWLOLVpHV QRWDPPHQW HQ FRVPpWRORJLH  2Q UpFXSqUH
IRLVSOXVG¶HDXTXHG¶KXLOHHVVHQWLHOOH)LJXUH>@>@>@
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4XDQGLOQ¶\DSOXVGHSDUIXPGDQVODSODQWHLOQHUHVWHTXHGHO¶HDXGDQVO¶HVVHQFLHUHWRQDUUrWH
ODGLVWLOODWLRQ/HWHPSVGHGLVWLOODWLRQSDUODPpWKRGHWUDGLWLRQQHOOHHVWUHODWLYHPHQWFRXUWj
PLQXWHV OD FRPSRVLWLRQ GH O¶KXLOH QH YDULDQW SDV HQ IRQFWLRQ GH OD GXUpH GH GLVWLOODWLRQ
/¶REMHFWLI GH OD GLVWLOODWLRQ HVW G¶H[WUDLUH  GHV HVVHQFHV $XMRXUG¶KXL OD SOXSDUW GHV
GLVWLOOHULHVIRQFWLRQQHQWDXJD]ODODYDQGHpWDQWDORUVXWLOLVpHFRPPHHQJUDLV
)LJXUH0DWLqUHSUHPLqUHEUXWHHWPDWLqUHSUHPLqUHWUDLWpH/DPDWLqUHVXLWHDXWUDLWHPHQWDSHUGX
VDFRXOHXU8QHIRLVGLVWLOOpHOHVJODQGHVVpFUpWULFHVYLGpHVGHOHXUKXLOHHVVHQWLHOOHV¶DIIDLVVHQW>@
'RQQpHVTXDQWLWDWLYHVHWTXDOLWDWLYHVFRQFHUQDQWO¶KXLOHHVVHQWLHOOH
5HQp0DXULFH *DWWHIRVVp FUpH HQ  OH WHUPH G¶DURPDWKpUDSLH ,O PqQHUD GH QRPEUHX[
WUDYDX[FRQFHUQDQWOHVKXLOHVHVVHQWLHOOHVQRWDPPHQWVXUOHXUVSURSULpWpV&HVUpVXOWDWVVHURQWj
O¶RULJLQHG¶DXWUHVUHFKHUFKHVUpDOLVpHVQRWDPPHQWSDU-HDQ9DOQHW&HGHUQLHUFUpHUDHQOH
&ROOqJHGHSK\WRDURPDWKpUDSLHHWGHPpGHFLQVGHWHUUDLQGHODQJXHIUDQoDLVH
/¶$)125 $VVRFLDWLRQ)UDQoDLVHGHQRUPDOLVDWLRQGRQQH ODGpILQLWLRQ VXLYDQWH QRUPH1)7
 ©/¶KXLOH HVVHQWLHOOH HVW OH SURGXLW REWHQX j SDUWLU G¶XQH PDWLqUH SUHPLqUH G¶RULJLQH
YpJpWDOH VRLW SDU HQWUDvQHPHQW j OD YDSHXU VRLW SDU GHV SURFpGpV PpFDQLTXHV j SDUWLU GH
O¶pSLFDUSH GHV &LWUXV VRLW SDU GLVWLOODWLRQ VqFKHª /¶KXLOH HVVHQWLHOOH SRXU O¶DURPDWKpUDSHXWH
FRUUHVSRQGjO¶HVVHQFHGLVWLOOpHSRXUOHSD\VDQHWO¶H[WUDLWSRXUOHSDUIXPHXU
,OH[LVWHG¶DXWUHVW\SHVGHSURGXLWV
 OD FRQFUqWH REWHQXH j SDUWLU G¶XQH PDWLqUH SUHPLqUH IUDvFKH G¶RULJLQH YpJpWDOH SDU
H[WUDFWLRQ DYHF XQ VROYDQW QRQ DTXHX[ (OOH SRVVqGH GHV SURGXLWV j KDXW SRLQW G¶pEXOOLWLRQ
FRXPDULQHXPEHOOLIpURQHFpGUqQHHWHVWLQVROXEOHGDQVO¶DOFRROGLOXp&¶HVWXQHSkWHpSDLVVH
RGRUDQWHHWWUqVFRORUpHXWLOLVpHSRXUODFRQIHFWLRQGHSRXGUHVHWVHOVGHEDLQ
O¶DEVROXHREWHQXHjSDUWLUG¶XQHFRQFUqWHG¶XQHSRPPDGHIORUDOHRXG¶XQUpVLQRwGHSDU
H[WUDFWLRQjO¶pWKDQROjWHPSpUDWXUHDPELDQWH>@
/¶DODPELFRYRwGHHVWXWLOLVpSRXUODIDEULFDWLRQGHO¶DEVROXH)LJXUH/HVIOHXUVIUDvFKHVVRQW
GpSRVpHVGDQVOHVSDQLHUVLQWpULHXUVGHO¶DODPELFRHOOHVPDFqUHQWSHQGDQWjKHXUHVGDQVGH
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O¶KH[DQHHWVRQWHQVXLWHGLVWLOOpHVGDQVODURXH*DUQLHU/HVSDQLHUVF\OLQGULTXHVWRXUQHQWGDQVOD
URXHHWSORQJHQWGDQV OHVROYDQWTXLGLVVRXW OHVSULQFLSHVDURPDWLTXHVSDUpYDSRUDWLRQ ,O UHVWH
DORUVODFRQFUqWH3RXUpOLPLQHUOHVLPSXUHWpV FLUHVYpJpWDOHVUpVLQHVVXEVWDQFHVSHFWLTXHVOD
FRQFUqWH HVW PpODQJpHj GH O¶DOFRRO TXL HQWUDvQH OHV SULQFLSHV RGRUDQWV PDLV QH UHWLHQW SDV OHV
FLUHV PDOD[pHV SXLV ILOWUpHV 2Q REWLHQW XQ PpODQJH GH FRQFUqWH HW G¶DOFRRO PRLQV SkWHX[ R
WRXWHVOHVFLUHVHQVXVSHQVLRQQRQVROXEOHVRQWpWpUHWLUpHV/DSDUWLHRGRUDQWHVROXEOHHVWUHWLUpH
GH O¶DODPELF &HW H[WUDLW REWHQX HVW DSSHOp HVVHQFH DEVROXH RX DEVROXH HW HVW SULQFLSDOHPHQW
XWLOLVp HQ VDYRQQHULH RX SRXU FRPSRVHU OHV SDUIXPV 2Q REWLHQW  j NLORV GH FRQFUqWH SRXU
NLORVGHIOHXUVIUDvFKHVHWWRQQHGHIOHXUVVRQWQpFHVVDLUHSRXUDYRLUNLORVG¶DEVROXH>@

)LJXUH$ODPELFRYRwGH>@
,OH[LVWHGLIIpUHQWVPRGHVG¶H[WUDFWLRQGHO¶KXLOHHVVHQWLHOOHHQSOXVGHODGLVWLOODWLRQx O¶H[SUHVVLRQjIURLGF¶HVWXQHH[WUDFWLRQGHO¶KXLOHHVVHQWLHOOHFRQWHQXHGDQVO¶pFRUFHSDU
JUDWWDJHPpFDQLTXH(OOHHVWXWLOLVpHXQLTXHPHQWSRXUOHVDJUXPHVx O¶HQIOHXUDJH H[WUDFWLRQ G¶XQH KXLOH HVVHQWLHOOH SDU XQ FRUSV JUDV &HWWH PpWKRGH pWDLW
HPSOR\pHSRXUOHVIOHXUVIUDJLOHVQDUFLVVHURVHMDVPLQPDLVHOOHDpWpDEDQGRQQpHx O¶H[WUDFWLRQ SDU XQ VROYDQW GLVVROXWLRQ GH OD PDWLqUH SUHPLqUH RGRUDQWH G¶XQH SODQWH
UDFLQHVIOHXUVIHXLOOHVjO¶DLGHG¶XQVROYDQWpWKHUKH[DQHRXpWKDQROx OH GLR[\GH GH FDUERQH VXSHUFULWLTXH OH &2 DPHQp j O¶pWDW VXSHUFULWLTXH pWDW
LQWHUPpGLDLUHGHODPDWLqUHHQWUHOLTXLGHHWJD]HVWXWLOLVpFRPPHVROYDQW/¶H[WUDFWLRQD
OLHXj&HWjEDUVGHSUHVVLRQ/DIDLEOHWHPSpUDWXUHSHUPHWGHQHSDVGpWUXLUHOHV
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PROpFXOHVWKHUPRVHQVLEOHVHWOH&2HVWXQPLOLHXQHXWUHLOQ¶\DGRQFSDVGHUpDFWLRQ
FKLPLTXHK\GURO\VH«&¶HVWGRQFXQHH[WUDFWLRQWUqVILGqOHjODPDWLqUHSUHPLqUH>@

/HVKXLOHVHVVHQWLHOOHV
VRQWVROXEOHVGDQVO¶DOFRROO¶pWKHUHWOHVKXLOHVIL[HVPDLVLQVROXEOHVGDQVO¶HDX
VRQWOLTXLGHVjWHPSpUDWXUHDPELDQWHYRODWLOHVLQFRORUHVHWWUqVSDUIXPpHV
SUpVHQWHQWXQHGHQVLWpGHXQLQGLFHGHUpIUDFWLRQHWXQSRXYRLUURWDWRLUHWUqVpOHYpV
&HGHUQLHUDpWpWUqVXWLOLVpjSDUWLUGHVDQQpHVDYHFO¶DSSDULWLRQG¶HVVHQFHIUDXGXOHXVH(Q
HIIHWLOSHUPHWGHYpULILHUTXHO¶KXLOHHVVHQWLHOOHQ¶HVWSDVFRXSpHDYHFXQHDXWUHGHV\QWKqVH/H
SRXYRLU URWDWRLUH G¶XQH KXLOH HVVHQWLHOOH HVW O¶DQJOH H[SULPp HQ GHJUp GRQW WRXUQH OH SODQ GH
SRODULVDWLRQG¶XQHUDGLDWLRQOXPLQHXVHGHORQJXHXUG¶RQGHGpWHUPLQpH/DGpYLDWLRQHVWSRVLWLYH
TXDQGO¶KXLOHHVVHQWLHOOHHVWFRXSpH
/HVWHPSpUDWXUHVG¶pEXOOLWLRQVRQWGH&SRXUO¶DFpWDWHGHOLQDO\OH&SRXUOHOLQDOROHW
&SRXUOD/DYDQGHTXLHVWXQSURGXLWLQIODPPDEOH>@
6HORQ OD SKDUPDFRSpH HXURSpHQQH OD WHQHXU GHV IOHXUV GH /DYDQGXOD DQJXVWLIROLD HVW DX
PLQLPXPGHP/NJG¶KXLOH HVVHQWLHOOH GURJXHDQK\GUH HW OH FDPSKUHGRLWrWUHSUpVHQW DX
PD[LPXPj3RXUNLORVGH/DYDQGLQRQREWLHQWjOLWUHVG¶KXLOHHVVHQWLHOOHVRLWXQ
UHQGHPHQWGHP/NJ>@
/HVUHQGHPHQWVHQKXLOHHVVHQWLHOOHGH/DYDQGHVRQWG¶HQYLURQNLORVSDUKHFWDUHjNLORV
SRXU OHV /DYDQGHV FORQDOHV 0DLOOHWWH HW 0DWKHURQQH NLORV SRXU OH /DYDQGLQ HQ ]RQH GH
PRQWDJQHVqFKHSUqVGXGRXEOHHQSODLQHMXVTX¶jNLORV>@
([SULPpVVRXVIRUPHPDVVLTXHOHVUHQGHPHQWVVRQW/DYDQGHILQH/DYDQGHDVSLFj
/DYDQGLQj
&RPSRVLWLRQFKLPLTXHGHO¶KXLOHHVVHQWLHOOHGH/DYDQGH
5pDFWLRQVFKLPLTXHVFODVVLTXHV
/D GLVWLOODWLRQ HQJHQGUH GHV UpDFWLRQV G¶LVRPpULVDWLRQ GH VDSRQLILFDWLRQ GH SRO\PpULVDWLRQ HW
G¶R[\GRUpGXFWLRQ /HVSUHPLHUV FRUSV IRUPpV VRQW OHV DOFRROV3DU GpVK\GUDWDWLRQ OHV DOFRROV
GRQQHQWQDLVVDQFHDX[HVWHUVHWDX[ WHUSqQHVPDLVHQSUpVHQFHGHVDFLGHV OHVDOFRROVSHXYHQW
V¶LVRPpULVHUOHOLQDOROVHWUDQVIRUPDQWHQJpUDQLROHQQpUROHWHQWHUSLQpRO'HODPrPHIDoRQ
OHOLQDOROSHXWVHFRQYHUWLUHQFLQpROHDSSDUWHQDQWjODFDWpJRULHGHVR[\GHVWHUSpQLTXHV
3DUR[\GDWLRQOHVDOFRROVHWOHXUVHVWHUVSHXYHQWVHFRQYHUWLUHQDOGpK\GHVHWHQFpWRQHV/HV
FpWRQHVWHUSpQLTXHVVRQWH[SULPpHVHQFDPSKUH/¶pWK\ODP\OFpWRQHHVWUHVSRQVDEOHGHO¶RGHXU
GHODODYDQGH>@>@>@>@
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/HV HVWHUV VRQW K\GURO\VpV HQ DOFRRO HW DFLGH FDUER[\OLTXH /¶K\GURO\VH HVW FDWDO\VpH SDU GHV
FDUER[\OHVWpUDVHVHWGHVȕHVWpUDVHVSUpVHQWHVGDQVODSOXSDUWGHVWLVVXVHWSDUWLFXOLqUHPHQWGDQV
OHVKpSDWRF\WHV)LJXUH

)LJXUH+\GURO\VHGHO¶DFpWDWHGHOLQDO\OH>@
&RPSRVLWLRQFKLPLTXHGHVGLIIpUHQWHVKXLOHVHVVHQWLHOOHV
/DODYDQGHSURGXLWSOXVGHPRQRHWVHVTXLWHUSqQHV/HVVHVTXLWHUSqQHVVRQWHQIDLEOHTXDQWLWp
HW OHVPRQRWHUSqQHV HQPDMRULWp&HVGHUQLHUVRQWXQ IDLEOHSRLGVPROpFXODLUH HWSHXYHQW rWUH
HQVXLWHPRGLILpVSDUOHVK\GURODVHVGHVF\WRFKURPHV3OHVUpGXFWDVHVOHVGpVK\GURJpQDVHVHW
OHVWUDQVIpUDVHVSRXUSURGXLUHGHVWHUSqQHVTXLRQWVRXYHQWGHVSURSULpWpVSK\VLTXHVHWFKLPLTXHV
XQLTXHVDLQVLTXHGHVDFWLYLWpVELRORJLTXHV>@>@
/HVSULQFLSDX[FRQVWLWXDQWVGHOD/DYDQGHRIILFLQDOHVRQWOH OLQDOROHWO¶DFpWDWHGHOLQDO\OH6RQ
RGHXUHWVDVDYHXUVRQWVSpFLILTXHVOpJqUHVHWG¶XQHJUDQGHILQHVVHJUkFHjODWHQHXUpOHYpHHQ
OLQDOROSDUUDSSRUWDXFDPSKUH
/D/DYDQGHDVSLFTXDQWjHOOHFRQWLHQWSULQFLSDOHPHQWGXFLQpROHGXOLQDOROHWGXFDPSKUH
H[KDODQWXQHRGHXUPrODQWIUDvFKHXUHWFDPSKUH
/DYDOHXUGHȕFDU\RSK\OOqQHHVWVHXOHFDUDFWpULVWLTXHGHV/DYDQGLQV/¶$EULDOFRQWLHQWSOXVGH
FLQpROH HW GH FDPSKUH TXH OD /DYDQGH ILQH TXL D SOXV G¶DFpWDWH GH OLQDO\OH WHUSLQRO HW
FLVȕRFLPqQHTXH O¶$EULDO /¶RGHXU IUDvFKHGX /DYDQGLQHVWGXHj ODSUpVHQFHGHFDPSKUHTXL
MRXHpJDOHPHQWXQU{OHGHFRQVHUYDWHXU7DEOHDX
'¶DXWUH SDUW G¶DXWUHV FRPSRVpV QRQ GLVWLOODEOHV VRQW UHWURXYpV GDQV OHV SODQWHV HQWLqUHV
FRXPDULQHV K\GUR[\FRXPDULQH KHUQLDULQH IODYRQRwGHV HQ IRUWH FRQFHQWUDWLRQ SKpQROV HW
WDQLQVSUpVHQWVHQIDLEOHFRQFHQWUDWLRQ>@>@

/HFKURPDWRJUDPPH HVWXQHPpWKRGHGH VpSDUDWLRQHWGHTXDQWLILFDWLRQGHFRPSRVpVSUpVHQWV
GDQVXQHSKDVHKRPRJqQHOLTXLGHRXJD]HXVH&¶HVWXQHVpULHGHSLFVSHUPHWWDQWGHFDUDFWpULVHU
XQHKXLOHHVVHQWLHOOH'DQVXQHDQDO\VHFKURPDWRJUDSKLTXH OHVSULQFLSDX[FRQVWLWXDQWVGRLYHQW
rWUHGDQVXQHIRXUFKHWWHSUpFLVHSRXUUpSRQGUHjODQRUPHSDUH[HPSOHFHOOHGH/DYDQGHILQHGH
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)UDQFH /HV QRUPHV pWDQW GHV SURSULpWpV GH FKDTXH pWDEOLVVHPHQW FH QH VRQW TXH GHV WLWUHV
LQGLFDWLIV HW QRQ GHV WLWUHV XQLYHUVHOV /¶DQDO\VH HVW UHQGXHFRQIRUPH OLPLWH FRQIRUPHRXQRQ
FRQIRUPH$QQH[H6SHFWUHFKURPDWRJUDSKLTXHG¶XQpFKDQWLOORQGH/DYDQGLQGHOD'LVWLOOHULH
GH1\RQV/DSUHPLqUHVpTXHQFHGH/DYDQGXODDQJXVWLIROLDDpWpUHSRUWpHHOOHFRQWLHQW
XQLJqQHV>@
&KH]O¶rWUHKXPDLQODSOXSDUWGHVFRPSRVDQWVGHO¶KXLOHHVVHQWLHOOHGHODYDQGHVRQWPpWDEROLVpV
HQGLR[\GHGHFDUERQHSDUOHFRUSVRXH[FUpWpHQFRQMXJXpVSDUOHVUHLQVDYHFXQHIDLEOHIUDFWLRQ
GHWHUSpQRwGHVLQKDOpVH[KDOpVSDUOHVSRXPRQV
)RUPDWLRQGHVWHUSqQHV
/HV WHUSqQHV FRPSRVDQWV GHV KXLOHV HVVHQWLHOOHV SURYLHQQHQW G¶XQLWpV G¶LVRSUqQHV GRQW OD
IRUPXOHPROpFXODLUHHVW&+/HVPRQRWHUSqQHVFRQWLHQQHQWGHX[PROpFXOHVG¶LVRSUqQHV&
HW SHXYHQW rWUH OLQpDLUHV RX F\FOLTXHV /HV VHVTXLWHUSqQHV FRQWLHQQHQW WURLV XQLWpV G¶LVRSUqQHV
&HWSHXYHQWrWUHDF\FOLTXHVRXF\FOLTXHV/HVGLWHUSqQHVRQWTXDWUHXQLWpVG¶LVRSUqQHV&
HWOHVWULWHUSqQHVVL[XQLWpV&)LJXUH>@
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7DEOHDX/HVFRPSRVDQWVGHO¶KXLOHHVVHQWLHOOHGH/DYDQGHRIILFLQDOHDVSLFHWGX/DYDQGLQ>@>@
&RQVWLWXDQWVGHVKXLOHV
HVVHQWLHOOHV
/DYDQGHGHSRSXODWLRQ
QRUPH$2&ï

/DYDQGLQ6XSHU

FLQpROH

j 
&LVȕRFLPqQH

j 
7UDQVȕRFLPqQH

j 
2FWDQRQH

j j
&DPSKUH

 j
/LQDORO

 j
$FpWDWHGHOLQDO\OH

j j
7HUSLQqQHRO

j  j
$FpWDWHGHODYDQGXO\OH

! j
FLQpROHȕSKHOODQGUqQH

 j
%XW\UDWHG¶KH[\OH

 j
%RUQpRO

 j
/DYDQGXORO  j
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/DIRUPDWLRQG¶LVRSUpQRwGHVSURYLHQWGHGHX[YRLHVLQGpSHQGDPPHQWUpJXOpHVx OD YRLH GH V\QWKqVH GH O¶DFLGH PpYDORQLTXH 09$ SURGXLVDQW GHV K\GURFDUEXUHV
WHUSpQLTXHV PRQRWHUSqQHV VHVTXLWHUSqQHV &HOOHFL HVW XWLOLVpH GDQV OHV
FRPSDUWLPHQWV F\WRVROLTXHV /H SRLQW GH GpSDUW HVW O¶DFpW\OFRHQ]\PH $ WURLV
PROpFXOHVIRUPHQWO¶DFLGHPpYDORQLTXH)LJXUH/DSUHPLqUHHWVHFRQGHpWDSHGH
ODYRLH09$HVWFDWDO\VpHSDUOD+0*6K\GUR[\PpWK\OJOXWDU\O&R$V\QWKDVH
HWOD+0*5UpGXFWDVH
)LJXUH6\QWKqVHGHVFRPSRVpVWHUSpQLTXHV>@
- OD YRLH GH V\QWKqVH GX PpWK\OpU\WKULWROSKRVSKDWH 0(3 SURGXLVDQW GHV FRPSRVpV
D\DQW GHV JURXSHPHQWV K\GUR[\OHV FpWRQHV RX DOGpK\GHV HW FRQVLGpUpV FRPPH GHV
VXEVWDQFHVDURPDWLTXHV /DSOXSDUWGHV FRQVWLWXDQWVGH O¶KXLOHHVVHQWLHOOHGH ODYDQGH
VRQWFRQVWLWXpVSDUFHWWHYRLH&HWWHV\QWKqVHDOLHXGDQVOHVFKORURSODVWHVSDUWLFXOHV
GX F\WRSODVPH GHV FHOOXOHV YpJpWDOHV TXL FRQWLHQQHQW GH OD FKORURSK\OOH HW GH
O¶DPLGRQ/H0(3SURYLHQWGX';3GpR[\'[\OXORVHSKRVSKDWHFRQWU{OpHSDU
OD';6GpR[\'[\OXORVHSKRVSKDWHV\QWKDVHSUHPLqUHHQ]\PHGH ODYRLH/D
VXUH[SUHVVLRQ GH ';6 SURYRTXH XQH DXJPHQWDWLRQ GH SURGXFWLRQ GHV WHUSpQRwGHV
WRWDX[)LJXUH
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)LJXUH/HVYRLHVGH09$HW';3GHODV\QWKqVHG¶LVRSUpQRwGHVGDQVOHVSODQWHV>@
&HSHQGDQW OHV VHVTXLWHUSqQHV UHSUpVHQWHQW XQH IDLEOH SURSRUWLRQ j FDXVH G¶XQ IDFWHXU
OLPLWDQW OH )33 3RXU DXJPHQWHU VD V\QWKqVH LO IDXW DXJPHQWHU OD YRLH 09$ +0*5 D
UpFHPPHQWpWpPRQWUpHFRPPHDXJPHQWDQWODSURGXFWLRQGHPRQRHWVHVTXLWHUSqQHVGDQVOD
ODYDQGHSDUFHWWHYRLHOj)LJXUH>@
¬SDUWLUGHFHVGHX[YRLHVSOXVLHXUVpWDSHVRQWOLHX
- pWDSH  UpDFWLRQV GRQQDQW QDLVVDQFH j O¶LVRSHQWpQ\OS\URSKRVSKDWH ,33 &
SUpFXUVHXUXQLYHUVHOGHVWHUSqQHV&HOXLFLV¶LVRPpULVHHQGLPpWK\ODOO\S\URSKRVSKDWH
'0$33&
- pWDSH  FRQGHQVDWLRQ HQWUH XQH XQLWp G¶,33 HW XQH XQLWp GH '0$33 TXL IRUPH OH
JpUDQ\OS\URSKRVSKDWH *33 SUpFXUVHXU GHV PRQRWHUSqQHV 8QH XQLWp ,33 SHXW VH
FRQGHQVHU VXU OH *33 SRXU IRUPHU OH IDUQpV\OS\URSKRVSKDWH )33 SUpFXUVHXU GHV
VHVTXLWHUSqQHVHWGHVWULWHUSqQHV
- pWDSH  OHV SUpFXUVHXUV OLQpDLUHV VRQW FRQYHUWLV HQ WHUSqQHV LQGLYLGXHOV j WUDYHUV
O¶DFWLRQ FDWDO\WLTXH GHV V\QWKDVHV VSpFLILTXHV GHV WHUSqQHV736 SRXU SURGXLUH
HQYLURQPRQRWHUSqQHVHWVHVTXLWHUSqQHV/DSOXVDERQGDQWHVHVTXLWHUSqQH
V\QWKDVHHVW ODFDGLQqQHV\QWKDVH&DG6PDLVOD IDUQHVqQHV\QWKDVH)DU6 HVWDXVVL
JUDQGHPHQWH[SULPpH
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- pWDSHWUDQVIRUPDWLRQGHVPpGLDWHXUVG¶HQ]\PHVGHVWHUSqQHVLQGLYLGXHOVHQDXWUHV
PpWDEROLWHV3DUH[HPSOHOHOLQDOROJpQpUpSHQGDQWO¶pWDSHHVWDFpW\OpSRXUSURGXLUH
O¶DFpWDWHGHOLQDO\OHSHQGDQWO¶pWDSH)LJXUH>@>@
)LJXUH5pDFWLRQVHQ]\PDWLTXHVLPSOLTXpHVGDQVODV\QWKqVHGHVPRQRWHUSpQRwGHVPDMRULWDLUHVGH
ODODYDQGH>@
/HVV\QWKDVHVVSpFLILTXHVGHVWHUSqQHV736>@>@>@
/DGLYHUVLWpGHVVTXHOHWWHVFDUERQpVGHVPRQRHWVHVTXLWHUSqQHVHVWOLpHjO¶DFWLYLWpFDWDO\WLTXH
GHFHUWDLQHVHQ]\PHV OHV WHUSqQHV V\QWKDVHV(OOHV VRQW UpJXOpHVSDU OHGpYHORSSHPHQWGHV
SODQWHVHQUpSRQVHDX[IDFWHXUVHQYLURQQHPHQWDX[)LJXUH
53 
 

)LJXUH6WDGHGHGpYHORSSHPHQWGXFDOLFH>@
/HVYLQJWFRPSRVpVYRODWLOVRUJDQLTXHVOHVSOXVDERQGDQWVVRQWV\QWKpWLVpVSDUWURLVJqQHVGHV
736FRUUHVSRQGDQWjWURLVSKDVHVGHGpYHORSSHPHQWGHODIORUDLVRQ
OD /,06 OLPRQqQH V\QWKDVH GLUHFWHPHQW UHVSRQVDEOH GH OD V\QWKqVH GH WHUSqQHV
QRQ R[\JpQpV OLPRQqQH ĮSLQqQH ȕP\UFqQH FDPSKqQH WHUSLQROqQH ĮSKHOODQGUqQH
FDPSKUHERUQpROFLQpROHHWRFLPqQHHWGHPRQRWHUSqQHVR[\JpQpVWHUSLQROJURXSH
&HVWHUSqQHVGLPLQXHQWSHQGDQWO¶LQIORUHVFHQFH
OD/,16OLQDOROV\QWKDVHJpQqUHH[FOXVLYHPHQWGX OLQDORO JURXSHjSDUWLUG¶XQ
VHXOVXEVWUDWOH*33/HOLQDOROHVWVWRFNpDXGHOjGXWHPSVGHV\QWKqVHPD[LPDOH,OHVWSOXV
WDUG SDUWLHOOHPHQW DFpW\Op HQ DFpWDWH GH OLQDO\OH DSSDUWHQDQW DX JURXSH  WRXW FRPPH
O¶DFpWDWH GH ODYDQGXO\OH HW OH ȕFDU\RSK\OOqQH ,OV VRQW DX SOXV KDXW QLYHDX GXUDQW
LQIORUHVFHQFH /H JURXSH  HVW SUpVHQW SHQGDQW OD PDWXUDWLRQ GH OD JUDLQH HW OD /,16 HVW
IRUWHPHQWH[SULPpHGDQVOHVJODQGHVGHVWULFKRPHV
OD%(56EHUJDPRWqQHV\QWKDVHV\QWKpWLVHSULQFLSDOHPHQWOHVWUDQVĮEHUJDPRWqQH
jSDUWLUGX)33
/HV /,06HW /,16VRQWGHVPRQRWHUSqQHV V\QWKDVHVTXLGpSHQGHQWGH OD WHPSpUDWXUHHWGX
S+DFWLYLWpRSWLPDOHj&HWS+/D%(56HVWXQHVHVTXLWHUSqQHV\QWKDVH/HVWHUSqQHV
GHVJURXSHVHWSRXUUDLHQWDJLUFRPPHUHSHOOHQWVSRXUSURWpJHUOHVIOHXUVLPPDWXUHVHWOHV
JUDLQHV FRQWUH OHV GRPPDJHV GHV LQVHFWHV /HV FRPSRVpV GX JURXSH  SHXYHQW HX[ DJLU
FRPPHDWWUDFWDQWVSRXUOHVSROOLQLVDWHXUV


                                                             
 /HV UHSHOOHQWV HQFRUH DSSHOpV UpSXOVLIV RX LQVHFWLIXJHV VRQW GHV VXEVWDQFHV FKLPLTXHV YLVDQW j UHSRXVVHU OHV
LQVHFWHV
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/HOLQDOROHWO¶DFpWDWHGHOLQDO\OH
/¶DFpWDWH GH OLQDO\OH VH WUDQVIRUPH HQ OLQDORO SDU DFWLRQ GH O¶DFLGH DFpWLTXH HVWpULILFDWLRQ
OHQWHDWKHUPLTXHOLPLWpHSDUO¶K\GURO\VHGHO¶HVWHU/HOLQDOROHVWVRXVIRUPHOLEUHHQIDLEOH
SDUWLHHWHQJUDQGHSDUWLHVRXVIRUPHFRPELQpDX[DFLGHV&¶HVW OHSULQFLSDOFRQVWLWXDQWGHV
KXLOHVHVVHQWLHOOHVHWXQGHVFULWqUHVSRXUGpFLGHUGHO¶RULJLQHGHO¶KXLOHHVVHQWLHOOHQDWXUHOOH
RXV\QWKpWLTXH)LJXUH>@
)LJXUH)RUPXOHVHPLGpYHORSSpHGXOLQDORO>@
/HOLQDOROHVWSUpVHQWQDWXUHOOHPHQWVRXVGHX[IRUPHVLVRPpULTXHV
OHOpYRJ\UH5OLQDORODSSHOpOLFDUpROTXLDXQHRGHXUGHODYDQGHRXGHPXJXHW
&¶HVW XQ OLTXLGH LQFRORUH HW SUDWLTXHPHQW LQVROXEOH GDQV O¶HDX PLVFLEOH DYHF O¶DOFRRO HW
O¶pWKHU&¶HVWODIRUPHODSOXVFRPPXQH
OHGH[WURJ\UH6OLQDORODSSHOpFRULDQGUROTXLDXQHRGHXUG¶KHUEDFpHHWGHUDQFL
&¶HVWXQOLTXLGHLQFRORUHVROXEOHGDQVO¶DOFRROTXLUHSUpVHQWH>@
/HOLQDOROHVWDEVRUEpUDSLGHPHQWFKH]O¶KRPPHHWGHVWUDFHVSHXYHQWrWUHGpWHFWpHVGDQVOH
VDQJPLQXWHVDSUqVODILQGXPDVVDJHOHSLFSODVPDWLTXHpWDQWDWWHLQWDXERXWGHPLQXWHV
/DFRQFHQWUDWLRQSODVPDWLTXHPR\HQQHHVWGHQJP/SRXUOHOLQDOROHWGHQJP/SRXU
O¶DFpWDWHGHOLQDO\OH$SUqVXQHKHXUHG¶LQKDODWLRQGHOLQDOROHWG¶DFpWDWHGHOLQDO\OHOHVDQJHQ
FRQWLHQWUHVSHFWLYHPHQWHWQJP/,OVRQWGLVSDUXGXVDQJHQPLQXWHVDYHFFKDFXQXQ
WHPSVGHGHPLYLHGHPLQXWHV
/H OLQDORO HVW HQVXLWH PpWDEROLVp SDU GHV F\WRFKURPHV 3 PRQRR[\JpQDVHV GpSHQGDQWV
DYHF FRQMXJDLVRQ j XQ DFLGH JOXFXURQLTXH ,O HVW H[FUpWp YLD OHV XULQHV  O¶DLU H[SLUp
 HW j XQ PRLQGUH QLYHDX GDQV OHV IqFHV 'HX[ PpWDEROLWHV XULQDLUHV RQW pWp
LGHQWLILpVOHK\GUR[\OLQDOROHWOHFDUER[\OLQDORO)LJXUH>@>@
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)LJXUH/HVPpWDEROLWHVGXOLQDORO$DFLGHJOXFXURQLTXHOHPDMRULWDLUH%FDUER[\OLQDORO
&K\GUR[\OLQDORO'GLK\GUROLQDORO(WpWUDK\GUROLQDORO>@
56 
 








3$57,(

,17e5Ç767+e5$3(87,48(6(772;,&,7e
'(/$9$1'8/$



)LJXUH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'HSXLVGHVPLOOpQDLUHVHWVXUOHVFRQWLQHQWVOD/DYDQGHDFRQQXXQHXWLOLVDWLRQKLVWRULTXHHW
YDULpH VHORQ OHV pSRTXHV HW OHV SHXSOHV 'DQV OD PpGHFLQH WUDGLWLRQQHOOH FKLQRLVH OD SODQWH
pWDLW GpMj XWLOLVpH GDQV O¶LQIHUWLOLWp OHV LQIHFWLRQV O¶DQ[LpWp HW OD ILqYUH $X HU VLqFOH
'LRVFRULGH PpGHFLQ SKDUPDFRORJXH HW ERWDQLVWH JUHF YDQWDLW VHV SURSULpWpV 'DQV OD
PpGHFLQHDUDEHODODYDQGHVRLJQHOHVPDX[G¶HVWRPDFHWOHVSUREOqPHVGHUHLQV$X0R\HQ
$JHRQUHWURXYHFHWWHSODQWHGDQVOHVMDUGLQVGHVKHUERULVWHVHWGHVPRQDVWqUHV&pOpEUpHSDU
1DSROpRQ,HUGXIDLWGHVDSUpVHQFHGDQVO¶(DXGH&RORJQHLOHQXWLOLVDLWSOXVGHOLWUHVSDU
PRLV HOOH FRQQXW XQ LPPHQVH VXFFqV DX ;,;qPH VLqFOH HW IXW OD SUHPLqUH j RXYULU DX[
KRPPHV OH PRQGH GX SDUIXP 'DQV OHV WHPSV YLFWRULHQV HOOH D pWp HPSOR\pH FRPPH
DSKURGLVLDTXHSRXUWUDLWHUO¶DORSpFLHDXJPHQWHUOHIOX[ELOLDLUHVRLJQHUOHVXOFqUHVYDULTXHX[
RXHQFRUHVRXODJHUOHV\QGU{PHGXFDQDOFDUSLHQ>@>@
$XMRXUG¶KXL VHVXVDJHVGHPHXUHQWPXOWLSOHV /D /DYDQGHHVW FRXUDPPHQWXWLOLVpHGDQV OHV
SDUIXPVOHVVDYRQVOHVSRXGUHVGHEDLQOHVERXJLHVHWOHVVDFKHWVSDUIXPpV2QODUHWURXYH
PrPHjIDLEOHFRQFHQWUDWLRQSRXUDURPDWLVHUOHVWKpVRXODQRXUULWXUHFRPPHGDQVOHVKHUEHV
GH 3URYHQFH 8QH FLWDWLRQ SRSXODLUH GLW TXH OH SDUIXP GRX[ HW VXEWLO GH OD /DYDQGH ILQH
DSDLVHO¶HVSULWWDQGLVTXHOHFRUSVHVWGpWHQGXSDUOD/DYDQGHDVSLF(QHIIHWFHOOHFLWRQLTXH
SDUODSUpVHQFHGHFDPSKUHUHSUpVHQWH©O¶XUJHQFHªSLTXUHG¶LQVHFWHOHFDPSKUHDQQLKLODQW
UDSLGHPHQW O¶HIIHW GX YHQLQ HW DJLW VXU OHV GRXOHXUV PXVFXODLUHV HW UKXPDWLVPDOHV (QFRUH
DFWXHOOHPHQWFHWWHSODQWHHVWO¶REMHWGHQRPEUHXVHVpWXGHVGDQVGHVGRPDLQHVYDULpVTXHQRXV
DERUGHURQVGDQVFHPpPRLUH

$FWLRQGH/DYDQGXODGDQVOHGRPDLQHQHXURSV\FKLDWULTXH
/HV V\VWqPHV QHXURQDX[ *$%$ JOXWDPDWH HW FKROLQHUJLTXH VRQW SDUWLFXOLqUHPHQW DVVRFLpV
DX[ V\PSW{PHV QHXURSV\FKLDWULTXHV /¶KXLOH HVVHQWLHOOH GH /DYDQGH DSSRUWH XQ WUDLWHPHQW
SOXVGRX[TXH OHVPpGLFDPHQWVDQ[LRO\WLTXHVHWSRVVqGHGHVHIIHWVVpGDWLIVEHQ]RGLD]pSLQH
OLNH
(IIHWVpGDWLIHWK\SQRWLTXH
/¶KXLOHHVVHQWLHOOHGH/DYDQGXODRIILFLQDOLVDXQHDFWLRQQHXURWURSHHWSRVVqGHGHVSURSULpWpV
VpGDWLYHV TXL VH WUDGXLVHQW SDU XQH GLPLQXWLRQ GX WHPSV G¶HQGRUPLVVHPHQW HW XQ
SURORQJHPHQWGXWHPSVGHVRPPHLOLQGXLWSDUOHSHQWREDUELWDOFKH]ODVRXULV>@>@
6XUSHUVRQQHVkJpHVUHFHYDQWGHOD/DYDQGHILQHHQLQKDODWLRQG¶HQWUHHOOHVYRLHQW
ODTXDOLWpGHOHXUVRPPHLODPpOLRUpHFRPSDUpjFKH]OHVLQGLYLGXVFRQWU{OH>@8QH
DXJPHQWDWLRQ GX VWDGH GHX[ GX VRPPHLO GLW OpJHU HW XQH GLPLQXWLRQ GX VRPPHLO j
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PRXYHPHQWV RFXODLUHV UDSLGHV GLW SDUDGR[DO HVW DXVVL REVHUYpH &HSHQGDQW SRXU TX¶XQ
K\SQRWLTXHVRLWHIILFDFHXQHDPELDQFHFDOPHGRLWrWUHLQVWDXUpH>@
/H GLD]pSDP HVW XQ DQ[LRO\WLTXH XWLOLVp GDQV OD JHVWLRQ GHV WURXEOHV GX VRPPHLO FRPPH
O¶LQVRPQLH ,OHVWDJRQLVWHGXUpFHSWHXU LRQRWURSLTXH*$%$DFLGHJDPPDDPLQREXW\ULTXH
GXV\VWqPHQHUYHX[FHQWUDOTXLFRPSRUWHGHX[VRXVW\SHVĮHWȕ/HGLD]pSDPVHIL[HjOD
VRXV XQLWp Į OH UpFHSWHXU FKDQJH DORUV GH FRQIRUPDWLRQ HW GHYLHQW SHUPpDEOH DX[ LRQV
FKORUXUHV HQWUDvQDQW XQH K\SHUSRODULVDWLRQ GH OD PHPEUDQH /H SDVVDJH G¶XQ SRWHQWLHO
G¶DFWLRQ HVW DORUV GLIILFLOH HW XQH GpSUHVVLRQ GX V\VWqPH QHUYHX[ FHQWUDO D OLHX OH
QHXURWUDQVPHWWHXU*$%$HVWGLWLQKLELWHXU

)LJXUH5pFHSWHXULRQRWURSLTXH*$%$>@
/HOLQDOROSRWHQWLDOLVHODUpSRQVHDXUpFHSWHXU*$%$jGHIDLEOHVFRQFHQWUDWLRQVHWGHFHIDLW
SUpVHQWH GHV HIIHWV VpGDWLIV HW K\SQRWLTXHV LO LQKLEH OH UpFHSWHXU GH IDoRQ UpYHUVLEOH j GH
IRUWHVFRQFHQWUDWLRQVLQYLWURGRVHGpSHQGDQWHPJPO>@>@
/D VpGDWLRQ TXH SURGXLW OH GLD]pSDP HQ DGPLQLVWUDWLRQ DLJXH Q¶HVW SDV REVHUYpH DYHF OD
/DYDQGHTXLDJLWDXVVLSDUG¶DXWUHVYRLHVjO¶RULJLQHGHVHVSURSULpWpV&HVRQWQRWDPPHQWOHV
SURWpLQHV*FRXSOpHVDX[UpFHSWHXUVJOXWDPDWHTXLPRGLILHQWO¶H[FLWDELOLWpQHXURQDOHHWJOLDOH
jWUDYHUVOHVPHPEUDQHVGHVFDQDX[LRQLTXHV.1D&DHWOHVVHFRQGVPHVVDJHUVFRPPH
O¶$03F DGpQRVLQH PRQRSKRVSKDWH F\FOLTXH RX OD YRLH 12 R[\GH QLWULTXH *03F
JXDQRVLQHPRQRSKRVSKDWHF\FOLTXH>@'HjPJNJMRXUSHURVOD/DYDQGHDXQ
HIIHW VpGDWLI HW GH  j PJNJ XQ HIIHW K\SQRWLTXH /¶DXJPHQWDWLRQ GX WHPSV GH
VRPPHLOLQGXLWSDUPJNJGHOLQDOROHVWGHPLQLOHVWGHPLQSRXUOHGLD]pSDPjOD
PrPHGRVH>@>@
(QFRQVHLORIILFLQDO HQFDVG¶LQVRPQLHXQHjGHX[JRXWWHVG¶KXLOH HVVHQWLHOOHSHXYHQW rWUH
GpSRVpHVVXUO¶RUHLOOHU>@


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(IIHWVXUO¶DQ[LpWpHWOHVWUHVV>@>@
%UDGOH\HWFROO>@XWLOLVHQWGHVJHUELOOHV0RQJROLHQQHVVLPLODULWpVQHXURHQGRFULQRORJLTXHV
SURFKHV GH O¶rWUH KXPDLQ SRXU FRPSDUHU O¶HIIHW GH O¶LQKDODWLRQ GH /DYDQGH ILQH SHQGDQW
KHXUHVDYHFOHGLD]pSDPPJNJLS$SUqVGHX[VHPDLQHVG¶H[SRVLWLRQODGLPLQXWLRQ
GHO¶DQ[LpWpHVWVLPLODLUHGDQVOHVGHX[JURXSHVOHSRXUFHQWDJHGHPRXYHPHQWVSpULSKpULTXHV
HWGHPRXYHPHQWVGHWrWHDXJPHQWH>@>@
/HV UpJLRQV GX FHUYHDX FRPSRVDQW OH FLUFXLW GH O¶DQ[LpWp LQFOXHQW OH V\VWqPH OLPELTXH OH
FRUWH[FpUpEUDOHWGHV]RQHVGHO¶K\SRWKDODPXV/HFKORUGLD]pSR[\GHEHQ]RGLD]pSLQHUpGXLW
FLQTGHFHVUpJLRQVHWO¶LQKDODWLRQG¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHWURLV>@
/¶DQ[LpWp HVW DXVVL DVVRFLpH j O¶DFWLYDWLRQ GH O¶D[H DGUpQRFRUWLFR SLWXLWR K\SRWKDODPLTXH
LQLWLpH SDU OD VpFUpWLRQ GH &5) FRUWLFROLEpULQH TXL HQVXLWH UpJXOH OD VpFUpWLRQ G¶$&7+
KRUPRQH DGUpQRFRUWLFRWURSH SDU O¶K\SRSK\VH TXL LQGXLW OD OLEpUDWLRQ GH FRUWLVRO KRUPRQH
JOXFRFRUWLFRwGHSURGXLWHGDQV ODJODQGHVXUUpQDOH )LJXUH /HQLYHDXGHFRUWLVROGDQV OD
VDOLYH UHIOqWH DYHF SUpFLVLRQ OH WDX[ DFWLI OLEUH GDQV OH VDQJ &HSHQGDQW LO HVW OLEpUp
WDUGLYHPHQWSDUUDSSRUWjODFKURPRJUDQLQH$&J$HWQ¶HVWSDVXQERQPDUTXHXUGHVWUHVV
DLJX &J$ HVW XQH JO\FRSURWpLQH SURGXLWH GDQV OHV JODQGHV VRXV PD[LOODLUHV OLEpUpH
GLUHFWHPHQWGHVFHOOXOHVGH ODVDOLYH7RGDHWFROO >@FROOHFWHQWGHVpFKDQWLOORQVGHVDOLYH
FKH]VXMHWVVDLQVkJpVGHjDQVLPPpGLDWHPHQWDYDQWHWDSUqVGHVWHVWVDULWKPpWLTXHV
/HQLYHDXGH&J$GLPLQXHVLJQLILFDWLYHPHQWPLQDSUqV OD ILQGHV WHVWV DYHF O¶LQKDODWLRQ
G¶KXLOHHVVHQWLHOOHGH/DYDQGH&HSHQGDQW O¶DEVHQFHG¶HIIHWVXU ODFRQFHQWUDWLRQGHFRUWLVRO
LQGLTXHTX¶LO\DXQVHXLOGHFRQFHQWUDWLRQGXFRUWLVRODXGHVVXVGXTXHOO¶HIIHWDQ[LRO\WLTXHGH
OD/DYDQGHHVWLQHIILFDFH>@
)LJXUH$[HFRUWLFRWURSH>@
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$X WRWDO  HVVDLV FOLQLTXHV UDQGRPLVpV RQW pWp UpDOLVpV DYHF OD /DYDQGH LPSOLTXDQW
SDUWLFLSDQWV &KH]  IHPPHV KpPRGLDO\VpHV GHV LQKDODWLRQV G¶KXLOH HVVHQWLHOOH GH
/DYDQGHILQHGLPLQXHQWVLJQLILFDWLYHPHQW O¶DQ[LpWpPHVXUpHSDU OH+$0$6FRUH+DPLOWRQ
$Q[LpWp >@/HVFRUH67$, ,QYHQWDLUHGXQLYHDXG¶DQ[LpWpjXQPRPHQWGRQQpGDQVXQH
VLWXDWLRQ SUpFLVH GH  SDWLHQWV HQ VDOOH G¶DWWHQWH FKH] OH GHQWLVWH HW GH  VXMHWV VRXV
LQMHFWLRQVIDFLDOHVGHWR[LQHERWXOLTXHGHW\SH$SRXUODFRUUHFWLRQGHULGHVHVWGLPLQXpDSUqV
LQKDODWLRQGH/DYDQGH>@>@>@
&KLHQHWFROO>@RQWUpDOLVpXQHpWXGHFKH]IHPPHVVRXIIUDQWG¶LQVRPQLHGHVFXUHVGH
PLQG¶LQKDODWLRQGH/DYDQGHGHX[IRLVSDUVHPDLQHGXUDQWVHPDLQHVDFRQGXLWjXQH
GLPLQXWLRQGHODIUpTXHQFHFDUGLDTXHjFRXUWWHUPHDSUqVFKDTXHFXUHDYHFXQHDXJPHQWDWLRQ
GX WRQXV YDJDO /¶DFWLYLWp SDUDV\PSDWKLTXH IUpTXHQFH FDUGLDTXH HW SUHVVLRQ V\VWROLTXH
GLPLQXpHVSUHVVLRQGLDVWROLTXH DXJPHQWpHGRQW O¶DFpW\OFKROLQHHVWXQQHXURPpGLDWHXUHVW
DVVRFLpH j XQH GLPLQXWLRQ GH O¶DQ[LpWp /H FDPSKUH HVW XQ SV\FKRVWLPXODQW FRQWUH OHV
V\QFRSHV>@>@>@
'¶DXWUHV pWXGHV PRQWUHQW TXH O¶((* (OHFWUR (QFpSKDOR *UDPPH HVW PRGLILp GH IDoRQ
LGHQWLTXHSDUO¶LQKDODWLRQGH/DYDQGH>@>@>@>@
7RXWHIRLV OD /DYDQGH D GHV HIIHWV DQ[LRO\WLTXHV FKH] OHV KXPDLQV HQ FDV GH IDLEOH DQ[LpWp
PDLVSDVjGHVQLYHDX[pOHYpVG¶DQ[LpWp>@(QHIIHWO¶DGPLQLVWUDWLRQG¶XQHGRVHXQLTXHGH
ODYDQGHFKH]VXMHWVQ¶HVWSDVVXIILVDQWHSRXUPRGpUHUOHQLYHDXG¶DQ[LpWpGXUDQWXQILOPj
VXVSHQVFRPPHDYHF OHV ,656,QKLELWHXUV6pOHFWLIVGH5HFDSWXUHGH OD6pURWRQLQHTXLQH
VRQWHIILFDFHVTX¶DSUqVTXHOTXHVVHPDLQHVG¶DGPLQLVWUDWLRQ>@/HVGRVHVIDLEOHVGHODYDQGH
LQKDOpV  j PO Q¶RQW SDV G¶HIIHW DQ[LRO\WLTXH PDLV OHV IRUWHV GRVHV  j PO
DVVRFLpHV j GH ORQJXHV GXUpHV G¶H[SRVLWLRQ SUpVHQWHQW FHW HIIHW 2Q SHXW FRQFOXUH TXH OD
/DYDQGHDWWpQXHO¶HIIHWGXVWUHVVRXDJLWFRPPHXQIDFWHXUGHVWUHVVHQIRQFWLRQGHO¶pWDWGX
VXMHW>@>@>@
(IIHWVXUOHVGpILFLWVFRJQLWLIVOLpVjO¶kJH
/DPDODGLHG¶$O]KHLPHUUHSUpVHQWHODPDMRULWpGHVGpPHQFHVFDUDFWpULVpHSDUODSUpVHQFHGH
SODTXHVGHSHSWLGHVȕDP\ORwGHHWG¶K\SHUSKRVSKRU\ODWLRQGHODSURWpLQH7DXGDQVOHFHUYHDX
/D SDWKRORJLH FRQGXLW j XQH SHUWH GH QHXURQHV FKROLQHUJLTXHV HW XQH FKXWH GX QLYHDX
G¶DFpW\OFKROLQH &H SURFHVVXV QHXURGpJpQpUDWLI HVW DXVVL G j O¶DFWLYDWLRQ GH FHOOXOHV
PLFURJOLDOHV FUpDQW GHV pYqQHPHQWV LQIODPPDWRLUHV GX VWUHVV R[\GDQW HW XQH QHXURWR[LFLWp
JOXWDPDWHLQGXLWH /¶HIILFDFLWp GHV WKpUDSLHV SKDUPDFRORJLTXHV LQKLELWHXUV GHV
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FKROLQHVWpUDVHV HW LQKLELWHXUV GHV UpFHSWHXUV 10'$JOXWDPDWH HVW PRGHVWH HW LO H[LVWH GH
QRPEUHX[HIIHWVLQGpVLUDEOHVFRPPHGHVWURXEOHVGHO¶pTXLOLEUH>@>@
/¶DURPDWKpUDSLHFRQVLVWHHQGHVPROpFXOHVRGRUDQWHVTXLSDVVHQWjWUDYHUVODFDYLWpQDVDOHHW
DGKqUHQWjO¶pSLWKpOLXPROIDFWLI/¶RGHXUHVWXQIRUWVWLPXOXVUHFRQQXHQYR\pSDUOHV\VWqPH
QHUYHX[ROIDFWLIjO¶K\SRWKDODPXV)LJXUH'HVQHXURWUDQVPHWWHXUVVRQWDORUVOLEpUpVGDQV
O¶KLSSRFDPSHRXOHQR\DXDP\JGDOLHQ>@
)LJXUH/HV\VWqPHFpUpEUDOOLPELTXH
/D QHXURSRwqVH IDEULFDWLRQ GH QHXURQHV HVW DFFHQWXpH SDU OD VWLPXODWLRQ ROIDFWLYH
&HSHQGDQW SOXV OD PDODGLH G¶$O]KHLPHU SURJUHVVH SOXV XQH G\VRVPLH SHUWXUEDWLRQ GH
O¶RGRUDW LPSRUWDQWH HVWREVHUYpH DIIHFWDQW O¶HIILFDFLWpGH O¶DURPDWKpUDSLH HW ODQHXURSRwqVH
>@
+DQFLDQX HW FROO >@ XWLOLVHQW OD VFRSRODPLQH DQWDJRQLVWH GX UpFHSWHXU FKROLQHUJLTXH
PXVFDULQLTXHSHUPHWWDQWG¶LQGXLUHXQHGpPHQFHHWGHFUpHUGHVGRPPDJHVR[\GDWLIGDQV OH
FHUYHDX GHV DQLPDX[ &KH] OHV UDWV WUDLWpV /DYDQGXOD DQJXVWLIROLD HW /DYDQGXOD K\EULGD
DXJPHQWHQW
- O¶DFWLYLWp GHV HQ]\PHV DQWLR[\GDQWHV VXSHUR[\GH GLVPXWDVH 62' JOXWDWKLRQ
SHUR[\GDVHHWFDWDODVH
- OHFRQWHQXHQJOXWDWKLRQUpGXLW*6+
2QREVHUYHpJDOHPHQW
- XQHGLPLQXWLRQGXQLYHDXGHPDORQGLDOGpK\GH0'$PDUTXHXUGH ODSHUR[\GDWLRQ
OLSLGLTXH
- XQHLQKLELWLRQGXFOLYDJHGHO¶$'1
/D/DYDQGHDGRQFGHVHIIHWVDQWLDSRSWRWLTXHVHWQHXURSURWHFWHXUV
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&KH]  SHUVRQQHV kJpHV G¶XQH PDLVRQ GH UHWUDLWH OD VWLPXODWLRQ ROIDFWLYH GH /DYDQGXOD
DQJXVWLIROLD HVW DVVRFLpH j XQH LQFLGHQFH SOXV IDLEOH GHV WURXEOHV FRJQLWLIV DVVRFLpV j GHV
FKXWHV HWXQFRPSRUWHPHQW DJUHVVLI >@ >@ >@ /H OLQDOROSURWqJHGH ODQHXURWR[LFLWp
LQGXLWH SDU OH JOXWDPDWH H[FLWDWHXU HQ DJLVVDQW VXU OHV UpFHSWHXUV 10'$ 'H PXOWLSOHV
H[SRVLWLRQVVRQWGRQFHIILFDFHVFRPPHWKpUDSLHGµDGMRQFWLRQSRXUODSUpYHQWLRQHWODJHVWLRQ
GHODQHXURWR[LFLWpSUpVHQWHGDQVOHVGpPHQFHV>@
(IIHWDQWLFRQYXOVLYDQW>@
&KH]OHVURQJHXUVOHOLQDORODQWDJRQLVWH10'$SRVVqGHXQHDFWLRQDQWLFRQYXOVLYDQWHFRQWUH
OHVpOHFWURFKRFVHWO¶LQGXFWLRQDXSHQWpWUD]ROHSURFRQYXOVLYDQW/HUpFHSWHXU
10'$JOXWDPDWHMRXHXQU{OHGDQVOHVSKpQRPqQHVG¶pSLOHSVLHLQFOXDQWODJHQqVHGHOD
GpFKDUJHQHXURQDOH>@$U]LHWFROO>@GpPRQWUHQWTXH/DYDQGXODRIILFLQDOLVUpGXLW
O¶LQWHQVLWpHWODGXUpHGHVFRQYXOVLRQVGHIDoRQGRVHGpSHQGDQWHODGRVHODSOXVHIILFDFHpWDQW
GHPJNJFKH]ODVRXULVGHVpSLOHSVLHVVRQWUpIUDFWDLUHVDX[WUDLWHPHQWV
PpGLFDPHQWHX[OHOLQDOROJDUDQWLWXQHVWUXFWXUHDFWLYHSRXUOHVWURXEOHVpSLOHSWLTXHV>@
(IIHWVXUODGpSUHVVLRQ
/HV UpFHSWHXUV GRSDPLQHUJLTXHV ' LQKLEHQW O¶DFWLYLWp GH O¶DGpQ\ODWH F\FODVH SURGXLVDQW
O¶$03FjSDUWLUGHO¶$738QWUDLWHPHQWDYHFJNJG¶KXLOHHVVHQWLHOOHGH/DYDQGHILQH SHU
RVDPpOLRUHODFRRUGLQDWLRQPRWULFHJUkFHDXOLQDOROTXL DXJPHQWHODOLEpUDWLRQGHGRSDPLQH
SDUOHVUpFHSWHXUV'GDQVOHVWULDWXPGHVFHUYHDX[GHUDW&HWWHUpSRQVHHVWVHFRQGDLUHjOD
OLEpUDWLRQG¶$03FPHVVDJHUGXUpFHSWHXU10'$JOXWDPDWH>@
$NKRQGD]H]HW FROO >@ FRPSDUHQW O¶HIILFDFLWpGHJRXWWHVSDU MRXU POGH WHLQWXUHGH
/DYDQGH ILQH j O¶LPLSUDPLQH DQWLGpSUHVVHXU FRQYHQWLRQQHO SHQGDQW TXDWUH VHPDLQHV FKH]
DGXOWHV GRQW OH VFRUH +DPLOWRQ GH 'pSUHVVLRQ +$0' HVW G¶DX PRLQV  V\PSW{PHV
GpSUHVVLIV PRGpUpV j VpYqUHV 'DQV OH JURXSH LPLSUDPLQH GHV HIIHWV LQGpVLUDEOHV
DQWLFKROLQHUJLTXHVVRQWREVHUYpV/D/DYDQGHLQKLEDQWODOLDLVRQDX[UpFHSWHXUV+7$HVW
PRLQVHIILFDFHTXHO¶LPLSUDPLQHVHXOHPDLVODFRPELQDLVRQGHVGHX[DJLWHQV\QHUJLH/DGRVH
UHFRPPDQGpH HVW GH  j PO SDU MRXU G¶XQH WHLQWXUH OH GRXEOH GH OD GRVH XWLOLVpH GDQV
O¶pWXGH>@
/¶DURPDWKpUDSLHHVWXQDGMRLQWGHVVRLQVDOORSDWKLTXHVSRXUOHVIHPPHVDYHFXQULVTXHpOHYp
G¶DQ[LpWpHWGHGpSUHVVLRQSRVWSDUWXP>@

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(IIHWVXUO¶DQDOJpVLHHWO¶DQHVWKpVLH>@>@
/¶DFWLYDWLRQ GHV V\VWqPHV FKROLQHUJLTXHV HW RSLRwGHV MRXH XQ U{OH FUXFLDO GDQV O¶DQWDOJLH
LQGXLWHSDUOD/DYDQGH/HOLQDOROHWO¶DFpWDWHGHOLQDO\OHVRQWDJRQLVWHVGHFHVV\VWqPHVLOV
LQKLEHQW OHV DFpW\OFKROLQHVWpUDVHV HW OD OLDLVRQ SRVW V\QDSWLTXH GH O¶DFpW\OFKROLQH DX[
UpFHSWHXUV PXVFDULQLTXHV HW QLFRWLQLTXHV GH OD MRQFWLRQ QHXURPXVFXODLUH ,OV LQWHUDJLVVHQW
DXVVL DYHF OHV ELFRXFKHV OLSLGLTXHV GHV PHPEUDQHV SODVPDWLTXHV SDU LQKLELWLRQ GHV LQIOX[
FDOFLTXHV RX SDU LQKLELWLRQ GH O¶DXJPHQWDWLRQ GH SHUPpDELOLWp GHV 1D EORTXDQW DLQVL OD
QHXURWUDQVPLVVLRQGHVUpFHSWHXUV10'$PHQDQWjXQHDFWLRQDQWLQRFLFHSWLYHSDUOLPLWDWLRQ
GH O¶DFWLYLWp PRWULFH >@ >@ /¶DGPLQLVWUDWLRQ RUDOH PJNJMRXU RX O¶LQKDODWLRQ
SHQGDQW PLQ GH /DYDQGLQ GLPLQXH VLJQLILFDWLYHPHQW OHV FRQWRUVLRQV LQGXLWHV SDU O¶DFLGH
DFpWLTXH FKH] O¶DQLPDO  >@ $X[ PrPHV GRVHV OH OLQDORO UpGXLW OHV °GqPHV GH OD
SDWWHLQGXLWSDUODFDUUDJKpQDQHFKH]OHVUDWVXQHKHXUHDSUqVO¶LQMHFWLRQ >@>@¬XQH
SOXVKDXWHGRVHHWDYHFXQHDXJPHQWDWLRQGXWHPSVGHODWHQFHOHOLQDOROHVWHIILFDFHGDQVOH
PRGqOH G¶DQDOJpVLH VXSUD VSLQDO WHVW GH OD SODTXH FKDXGH FKH] OD VRXULV >@ /HV
FRXPDULQHVHWR[\GHGHFDU\RSK\OOqQHGDQVOHV/DYDQGHVILQHHWDVSLFRQWDXVVLXQU{OHDQWL
LQIODPPDWRLUHHWOHFDPSKUHHVWDQHVWKpVLTXHORFDO>@
.LP HW FROO >@ pYDOXHQW O¶HIILFDFLWp GH O¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH HQ SRVW
RSpUDWRLUH GDQV OHVEHVRLQVGHGpULYpVPRUSKLQLTXHVDSUqVSRVHG¶XQDQQHDXJDVWULTXHFKH]
SDWLHQWV/HEHVRLQHQRSLRwGHVHVWGLPLQXpPJGHPRUSKLQHYVPJFRPPHOH
GpPRQWUHXQHDXWUHpWXGH>@
6KHLNDQHWFROO>@pYDOXHQWFKH]IHPPHVSULPLSDUHVODGRXOHXUSRVWpSLVLRWRPLHDYHF
O¶(FKHOOH9LVXHOOH$QDORJLTXH(9$HWO¶pFKHOOHGHURXJHXU°GqPHHFFK\PRVHHWGpFKDUJH
5(('$ /D /DYDQGH ILQH HQ PpWKRGH FRPSOpPHQWDLUH DPpOLRUH OH SURFHVVXV GH
FLFDWULVDWLRQ HQ DXJPHQWDQW OD FLUFXODWLRQ VDQJXLQH ORFDOH HW HQ GLPLQXDQW OH WRQXV
PXVFXODLUHDSSRUWDQWDLQVLGHO¶DQDOJpVLH>@>@8QHDXWUHpWXGHGpPRQWUHTXHFKH]
IHPPHV SULPLSDUHV D\DQW VXEL XQH pSLVLRWRPLH O¶pU\WKqPH O¶LQIODPPDWLRQ HW OD GRXOHXU
VXEMHFWLYH VRQW VLJQLILFDWLYHPHQW UpGXLWV GDQV OH JURXSH /DYDQGH >@ &HWLQND\D HW FROO
>@RQWpWXGLpHQIDQWVHWVHPDLQHVSUpVHQWDQWGHVVLJQHVGHFROLTXHV'HVPDVVDJHV
DEGRPLQDX[ SDU OHXUV PqUHV DYHF GH O¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH XQH JRXWWH GDQV
P/G¶KXLOHG¶DPDQGHGRXFHVRQWHIILFDFHVGDQV OD UpGXFWLRQGHVV\PSW{PHV OHPXVFOH
OLVVHGHO¶LQWHVWLQHVWUHOD[pHWOHVIODWXRVLWpVHWIqFHVSDVVHQW
6DVDQQHMDG HW FROO >@ PRQWUHQW TXH O¶LQKDODWLRQ HQ DLJX G¶KXLOH HVVHQWLHOOH GH /DYDQGH
UpGXLWODVpYpULWpGHVPDX[GHWrWH
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(IIHWVXUOHVWUHVVR[\GDQW>@
:DQJ HW FROO >@ RQW pWXGLp OHV HIIHWV QHXURSURWHFWHXUV GH OD /DYDQGH ILQH HQYHUV
O¶LVFKpPLHUHSHUIXVLRQ,5FKH]ODVRXULV/¶,5PqQHjXQGpVpTXLOLEUHHQWUHDQWLR[\GDQWVHW
UDGLFDX[ OLEUHV WR[LTXHV DXJPHQWDQW OD VXVFHSWLELOLWp GHV WLVVXV FpUpEUDX[ DX[ GRPPDJHV
R[\GDWLIV /D /DYDQGHGLPLQXH OD WDLOOHGH O¶LQIDUFWXV O¶R[\GDWLRQGHVSURWpLQHV QLYHDXGH
0'$HWHVSqFHVUpDFWLYHVGHO¶R[\JqQH526JpQpUpHVSDUODPLWRFKRQGULHHWXSUpJXOHOD
GpIHQVHHQGRJqQHDQWLR[\GDQWH7DEOHDX[HW>@

7DEOHDX(IIHWVGHOD/DYDQGHILQHHWGHO¶pGDYDURQHVXUOHVGpILFLWVQHXURORJLTXHVHWODWDLOOHGH
O¶LQIDUFWXVDSUqVKHXUHVGHUHSHUIXVLRQ>@
7DEOHDX/HVHIIHWVGHOD/DYDQGHHWGHO¶pGDYDURQHVXUO¶DFWLYLWpGHVHQ]\PHVDQWLR[\GDQWHVDSUqV
KGHUHSHUIXVLRQ>@
/HV DFLGHV DPLQpV PRGLILpV SDU OHV UDGLFDX[ OLEUHV PqQHQW j XQH SHUWH GH VWUXFWXUH HW GH
IRQFWLRQGH ODSURWpLQHTXLSHXWrWUH UpSDUpHSDU OHVDQWLR[\GDQWV/DIRUPDWLRQGHSURWpLQH
FDUERQ\OHPDUTXHXU W\SLTXHGHGRPPDJHVR[\GDWLIVGLPLQXHDYHFPJNJGH /DYDQGH
ILQHPDLVSOXVIDLEOHPHQWTX¶DYHF O¶pGDYDURQH&HGHUQLHUHVWXQSLpJHXUGHUDGLFDX[ OLEUHV
XWLOLVpGHSXLVFKH]GHVSDWLHQWVDYHFLQIDUFWXVFpUpEUDODLJX,OSUpYLHQWO¶°GqPHFpUpEUDO
DSUqVOHVOpVLRQVGHO¶,5FKH]OHVPRGqOHVDQLPDX[HWOHVSDWLHQWVYLFWLPHVG¶$9&$FFLGHQW
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9DVFXODLUH&pUpEUDO/D ODYDQGHDSSRUWHXQHRSWLRQ WKpUDSHXWLTXHSRXUSUpYHQLU OHV OpVLRQV
FpUpEUDOHVLQGXLWHVSDUO¶,5HQDWWpQXDQWODIRUPDWLRQH[FHVVLYHGHUDGLFDX[OLEUHVVHFRQGDLUH
jODUHSHUIXVLRQ
/D ODYDQGH ILQH V\QWKpWLVH GH O¶DFLGH URVPDULQLTXH XQ DFLGH SKpQROLTXH >@ &HOXLFL D
O¶KDELOLWp GH UpGXLUH )H HQ )H HW SRVVqGH GRQF GHV SURSULpWpV DQWLR[\GDQWHV FRPPH
O¶DFLGH K\GUR[\FLQQDPLTXH OHȕSLQqQH >@ >@ >@ /D /DYDQGH ILQH HVW DXVVL DFWLYH
TXHO¶DFLGHDVFRUELTXHSRXUSLpJHUOHVUDGLFDX[OLEUHVHWSURWqJHO¶ĮWRFRSKpUROGHO¶R[\GDWLRQ
>@/DSOXVKDXWHDFWLYLWpVXUODFDSWXUHGXUDGLFDO'33+HVWREWHQXHDYHFOD/DYDQGHILQH
)LJXUH>@>@
)LJXUH/¶DFWLYLWpGHGLYHUVHVSODQWHVjKXLOHHVVHQWLHOOHVXUODFDSWXUHGXUDGLFDO'33+>@
/HV GRPPDJHV R[\GDWLIV SHXYHQW LQLWLHU HW SURPRXYRLU OD SURJUHVVLRQ GH SDWKRORJLHV
FKURQLTXHVFRPPHOHVGpVRUGUHVQHXURGpJpQpUDWLIVOHVFDQFHUVO¶DWKpURVFOpURVHODFDWDUDFWH
O¶LQIODPPDWLRQ j WUDYHUV QRWDPPHQW G¶LVFKpPLHV /¶KXLOH HVVHQWLHOOH GH /DYDQGH HVW
EpQpILTXHHQWDQWTXHWKpUDSLHFRPSOpPHQWDLUH>@
(IIHWLPPXQRPRGXODWHXU>@
6XLWHjXQHUpDFWLRQDOOHUJLTXHGHW\SHLPPpGLDWHOHVPDVWRF\WHVVHGpJUDQXOHQWOLEpUDQWGHV
PpGLDWHXUV FKLPLTXHV KLVWDPLQH F\WRNLQHVSURLQIODPPDWRLUHV GRQW 71)Į )DFWHXU GH
WXPHXUHWGHQpFURVH/¶KXLOHHVVHQWLHOOHGH/DYDQGHOHVLQKLEH>@
/HV OLSRSRO\VDFFKDULGHV /36 EDFWpULHQV VRQW GHV SXLVVDQWV DFWLYDWHXUV GX V\VWqPH
LPPXQLWDLUHLQQp,OVLQGXLVHQWXQHUpDFWLRQLQIODPPDWRLUHOLEpUDQWGHVF\WRNLQHVHWUDGLFDX[
OLEUHVDQLRQVXSHUR[\GH2Ø/HVOLJQpHVFHOOXODLUHV7+3VWLPXOpHVSDU/36VRQWXWLOLVpHV
SDU +XDQJ HW FROO >@ FRPPH PRGqOH LQIODPPDWRLUH /H WUDLWHPHQW SDU  G¶KXLOH
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HVVHQWLHOOH GH /DYDQGH DXJPHQWH OD YLDELOLWp FHOOXODLUH LQKLEH OD SURGXFWLRQ G¶,/ȕ HW OD
JpQpUDWLRQG¶2ØHWGRZQUpJXOHOHVUpFHSWHXUV1)ț%HW7ROOOLNH7/5
7/5 HVW XQ UpFHSWHXU PHPEUDQDLUH PDMHXU SRXU OHV /36 GHV EDFWpULHV *UDP HW XQ GHV
SULQFLSDX[DFWLYDWHXUVGXV\VWqPHLPPXQLWDLUHLQQpLPSOLTXDQWODGpIHQVHGHO¶K{WHFRQWUHOHV
LQIHFWLRQVHW OHSURFHVVXVSK\VLRSDWKRORJLTXH1)ț%FRQWU{OH OD OLEpUDWLRQGHF\WRNLQHVSUR
LQIODPPDWRLUHV 71)Į ,/ ,/ HW ,/ HW UpJXOH OD SUROLIpUDWLRQ FHOOXODLUH /HV UDGLDWLRQV
89 OHV /36 HW OHV F\WRNLQHV LQIODPPDWRLUHV LQGXLVHQW OD WUDQVFULSWLRQ JpQLTXH SDU 1)ț%
/¶DFWLYDWLRQGH1)ț%HVWXQGHVSUHPLHUVpYqQHPHQWVGDQVODJpQpUDWLRQG¶LQIODPPDWLRQGH
PDODGLHGXJUHIIRQFRQWUHO¶K{WHGHUpSOLFDWLRQYLUDOHGHUDGLFDX[OLEUHVG¶DWKpURVFOpURVHHW
GHFDQFHUpWXGHGH%HUFKWROGHWFROO>@
/HV SURWpLQHV GH FKRF WKHUPLTXH +63 SHXYHQW GpFOHQFKHU GHV YRLHV GH VLJQDOLVDWLRQ
LQWUDFHOOXODLUH LPSOLTXDQW OH V\VWqPH LPPXQLWDLUH YLD OH 7/5 /D ODYDQGH DXJPHQWH
O¶H[SUHVVLRQ GH +63 GDQV OHV FHOOXOHV 7+3 VWLPXOpHV SDU OH /36 D\DQW XQ HIIHW
F\WRSURWHFWHXUSDULQKLELWLRQGHO¶HIIHWLQIODPPDWRLUHGX/36
)LJXUH/¶HIIHWDQWLLQIODPPDWRLUHGHOD/DYDQGHGDQVOHVFHOOXOHV7+3VWLPXOpHVSDUOH/36
/(2+XLOHHVVHQWLHOOHGH/DYDQGH>@
/HV PDODGLHV LQIODPPDWRLUHV GH O¶LQWHVWLQ LQFOXDQW OD PDODGLH GH &URKQ HW OHV FROLWHV
XOFpUHXVHV VRQW GXHV j GHV GpVRUGUHV LPPXQRORJLTXHV LPSOLTXDQW OH PLFURELRWH GDQV OH
WUDFWXVJDVWURLQWHVWLQDO
6XU GHV VRXULV DYHF FROLWHV DLJXHV FDXVpHV SDU &LWUREDFWHU URGHQWLXP %DNHU HW FROO RQW
REVHUYp TXH /DYDQGXOD [ LQWHUPHGLD DGPLQLVWUp SDU YRLH RUDOH UpGXLW OD SDWKRORJLH DYHF
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UpGXFWLRQ GHV GRPPDJHV WLVVXODLUHV LQWHVWLQDX[ HW GX QLYHDX GH PpGLDWHXUV LQIODPPDWRLUHV
FRPPH71)Į,)1Ȗ,/HWV\QWKDVHVG¶R[\GHQLWULTXH126
'HSOXVOHPLFURELRWHMRXHXQU{OHFULWLTXHGDQVOHVFROLWHVLQIHFWLHXVHVDLJXHVOH/DYDQGLQ
SHUPHWGHPDLQWHQLUVHVFKDUJHVEDFWpULHQQHVHQULFKLHHQ)LUPLFXWHVFRQQXHVSRXUSURWpJHU
GHVGRPPDJHVGH&URGHQWLXP
/HV WUDLWHPHQW FRXUDQWV SRXU JpUHU OHV FROLWHV LQFOXHQW GHV LPPXQRVXSSUHVVHXUV GHV DQWL
71)ĮHWGHVFRUWLFRVWpURwGHVTXLRQWGHVHIIHWVLQGpVLUDEOHVLPSRUWDQWVFRPPHO¶DXJPHQWDWLRQ
G¶LQIHFWLRQVHWGHFDQFHUV/HODYDQGLQ/DYDQGXOD[LQWHUPHGLDHW/VSLFDVRQWULFKHVHQ
FLQpROH HW ERUQpRO DQWL LQIODPPDWRLUHV LQWHUIpUDQW DYHF O¶DGKpUHQFH GHV SDWKRJqQHV HQ
PDVTXDQWOHVVLWHVGH OLDLVRQ/H/DYDQGLQSHXWDLQVLrWUHXQHVWUDWpJLH WKpUDSHXWLTXHFRQWUH
O¶LQIODPPDWLRQGXFRORQSDUOHOLHQHQWUHLPPXQLWpHWPLFURELRWH>@

)LJXUH/HWUDLWHPHQWjO¶KXLOHHVVHQWLHOOHGHODYDQGHUpGXLWOHVGRPPDJHVVXUOHWLVVXFDHFDO
SHQGDQWO¶LQIHFWLRQj&LWUREDFWHUURGHQWLXP>@

)LJXUH/D/DYDQGHHQULFKLWOHPLFURELRWHHQ)LUPLFXWHVLQWHVWLQDX[>@ 
Témoin  ? ?ũŽƵƌƐĂƉƌğƐů ?ŝŶĨĞĐƚŝŽŶ 
 ? ?ũŽƵƌƐĂƉƌğƐů ?ŝŶĨĞĐƚŝŽŶ + 
huile essentielle de Lavande 
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$FWLRQVGDQVOHGRPDLQHYDVFXODLUH
 (IIHWYDVRGLODWDWHXU>@>@
,O H[LVWH GHX[ PpFDQLVPHV SRXU OD VSDVPRO\VH OD UHOD[DWLRQ SDU OHV FHOOXOHV HQGRWKpOLDOHV
YDVFXODLUHV TXL OLEqUHQW GHV IDFWHXUV FRPPH OH 12 OHV SURVWDF\FOLQHV 3*, HW OH IDFWHXU
HQGRWKpOLDOK\SHUSRODULVDQW('+)RXODUHOD[DWLRQGXPXVFOHYDVFXODLUHOLVVH/¶DFpWDWHGH
OLQDO\OHUHOkFKHOHPXVFOHYDVFXODLUHOLVVHjWUDYHUVODYRLH12*03FHWODGpSKRVSKRU\ODWLRQ
GHODFKDvQHOpJqUHGHP\RVLQH0/&YLDO¶DFWLYDWLRQGHOD0/&SKRVSKDWDVH)LJXUH,O
SRVVqGHXQHIIHWVXUO¶DUWpULRVFOpURVHHWO¶K\SHUWHQVLRQ ,OHVWjQRWHUTXHOHVSURVWDJODQGLQHV
QHVRQWSDVLPSOLTXpHV>@

)LJXUH/HPpFDQLVPHG¶DFWLRQGHO¶DFpWDWHGHOLQDO\OHVXUOHPXVFOHYDVFXODLUHOLVVH>@
8QHGLPLQXWLRQGHSUHVVLRQ VDQJXLQHD pWpREVHUYpH VXUGHV VXMHWVK\SHUWHQGXV LQKDODQWGH
O¶KXLOHHVVHQWLHOOHGH OD/DYDQGHRIILFLQDOH GXUpHVHPDLQHVHIIHWFRQVWDWpDSUqVPLQ
G¶LQKDODWLRQ>@>@
'H SOXV O¶H[WUDLW DTXHX[ GH /DYDQGH HVW GLXUpWLTXH O¶RVPRODULWp XULQDLUH EDLVVH PDLV
O¶H[FUpWLRQ GH VRGLXP HVW PRGpUpH FRPSDUp DX GLXUpWLTXH GH V\QWKqVH 'LDPR[
DFpWD]RODPLGH
(IIHWDQWLDJUpJDQWSODTXHWWDLUH
&KH] GHV VRXULV SUpVHQWDQW XQ WKURPERHPEROLVPH SXOPRQDLUH %DOODEHQL HW FROO >@ RQW
REVHUYpTXH O¶KXLOHHVVHQWLHOOHGH/DYDQGLQPJNJMRXUVXU MRXUV LQKLEH O¶DJUpJDWLRQ
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SODTXHWWDLUHLQGXLWHSDUWRXVOHVDJRQLVWHVXWLOLVpVPRQWUDQWXQHHIILFDFLWpVXSpULHXUHjO¶DFLGH
DFpW\OVDOLF\OLTXH$6$
/H/DYDQGLQLQKLEHFRPSOqWHPHQWODUpWUDFWLRQGXFDLOORWLQGXLWSDUODWKURPELQHFKH]OHUDWHW
UpGXLW OHV pYqQHPHQWV WKURPERWLTXHV VDQV LQGXLUH GH FRPSOLFDWLRQV KpPRUUDJLTXHV LO HVW
LQWpUHVVDQWGHQRWHUTXHO¶LQKLELWLRQGHO¶DJUpJDWLRQSODTXHWWDLUHHWODUpWUDFWLRQGXFDLOORWVRQW
GHX[IDFWHXUVHVVHQWLHOVGDQVO¶DFWLYLWpGHVPpGLFDPHQWVDQWLWKURPERWLTXHV
7RXWHIRLV VRXOLJQRQV TXH O¶XWLOLVDWLRQ G¶KXLOH HVVHQWLHOOH GH /DYDQGH GRLW rWUH OLPLWpH DX[
KpPRUUDJLHVVXSHUILFLHOOHVGHW\SHFRQWXVLRQVVDLJQHPHQWGHQH]
 (IIHWYDVRSURWHFWHXU>@>@ 
/DSDURGRQWLWHHVWXQHPDODGLH LQIHFWLHXVHFDUDFWpULVpHSDU ODSHUWHGHV WLVVXVVXSSRUWDQW OHV
GHQWV DYHF SUpVHQFH G¶XQH UpDFWLRQ LQIODPPDWRLUH $X QLYHDX EXFFDO FHUWDLQHV EDFWpULHV
SDWKRJqQHVSHXYHQWLQGXLUHODVpFUpWLRQG¶HQ]\PHVGHVWUXFWULFHVWHOOHV OHVPpWDOORSURWpLQDVHV
003FHOOHVFLVRQWQpFHVVDLUHVSRXUODUpSDUDWLRQGHVWLVVXVHWODPLJUDWLRQFHOOXODLUHPDLV
OHXUVXUH[SUHVVLRQGDQVOHVWLVVXVSDURGRQWDX[LQLWLHODGpJUDGDWLRQGHODPHPEUDQHEDVDOHHW
GX WLVVX FRQMRQFWLI FRQGXLVDQW j OD SDURGRQWLWH 003 HW 003 VRQW VpFUpWpHV SDU OHV
NpUDWLQRF\WHV OHV ILEUREODVWHV OHV QHXWURSKLOHV OHV PDFURSKDJHV HW OHV RVWpRFODVWHV /H
FDPSKUHHWOHFLQpROHSUpVHQWVGDQVOD/DYDQGHLQKLEHQWLQYLWUROHV003HW003
SDUODYRLHGHV526)LJXUH>@ >@ 
)LJXUH/¶LQKLELWLRQK\SRWKpWLTXHLQGXLWHSDUOHVKXLOHVHVVHQWLHOOHVGDQVODSDURGRQWLWH>@
Inhibition of bacterial-
induced MMP activation 
Inh bition of bacterial-
induced MP activation 
Host cells (high 
MMP activity) 
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6XLWHjO¶DSSOLFDWLRQWRSLTXHG¶KXLOHHVVHQWLHOOHGH/DYDQGHYUDLHGHVUpGXFWLRQVVLJQLILFDWLYHV
DXQLYHDXGHO¶LQIODPPDWLRQGHODWDLOOHGHO¶XOFqUHGXWHPSVGHFLFDWULVDWLRQHWGHODGRXOHXU
RQWpWpREVHUYpHVFKH]VXMHWVSUpVHQWDQWGHVXOFpUDWLRQVDSKWHXVHVUpFXUUHQWHV>@
/D /DYDQGH DVSLF /DYDQGXOD VSLFD HVW FLFDWULVDQWH HW SHXW rWUH XWLOLVpH SRXU VRXODJHU OD
GRXOHXU HQ FDV GH FDULH SDU VLPSOH DSSOLFDWLRQ G¶XQ FRWRQ LPELEp VXU OD GHQW RX HQ FDV
G¶KHUSqVODELDO'HPrPHOD/DYDQGHYUDLH/RIILFLQDOLVHVWHIILFDFHGDQVO¶KDOLWRVHEDLQGH
ERXFKHRXFRQWUHOHVEUOXUHVHWFRXSVGHVROHLO>@
4XDQWDX/DYDQGLQ LOHVWpJDOHPHQWXWLOLVpGDQV OHSVRULDVLV ODGHUPDWLWH HW O¶HF]pPDR OH
FDPSKUHSUpVHQWHGHVSURSULpWpVDQWLSUXULJLQHXVHV'HVFRPSUHVVHVG¶K\GURODWGH/DYDQGLQj
SURSULpWpDVWULQJHQWHSHXYHQWrWUHXWLOLVpHVSRXUFDOPHUO¶LUULWDWLRQ>@
3DUPL OHV PLHOV WKpUDSHXWLTXHV OH PLHO GH ODYDQGH SRVVqGH OH SOXV G¶DFWLYLWpV
DQWLPLFURELHQQHV GXHV j VD WHQHXU HQ SRO\SKpQROV ,O HVW ODUJHPHQW XWLOLVp HQ WRSLTXH SRXU
WUDLWHUOHVXOFqUHVGHMDPEHVHQ$UDELH6DRXGLWH3DUPLOHVFRPSRVpVWURXYpVGDQVOHPLHOOD
YLWDPLQH&OHVFRPSRVpVSKpQROLTXHVODFDWDODVHOHVSpUR[\GDVHVHWODJOXFRVHR[\GDVHRQW
GHVSURSULpWpVDQWLR[\GDQWHVIDFLOLWDQWO¶DSSRUWG¶R[\JqQHYHUVOHVWLVVXVHQGRPPDJpV >@
>@ >@ ,O D pWp REVHUYp TXH OH  FLQpROH D GHV HIIHWV FRQWUH OHV XOFqUHV WRXWHIRLV
O¶KXLOHHVVHQWLHOOHGH/DYDQGHQ¶DJLWSDVVXUGHVEOHVVXUHVQRQLQIHFWpV
$FWLRQDQWLPLFURELHQQH
$FWLRQDQWLEDFWpULHQQH>@>@
/HVFRPSRVDQWVGHVKXLOHV HVVHQWLHOOHV VRQWK\GURSKREHV FHTXL OHXUSHUPHWGHVpSDUHU OHV
OLSLGHVGHVPHPEUDQHVFHOOXODLUHVEDFWpULHQQHVOHVUHQGDQWDLQVLSOXVSHUPpDEOHV1RWRQVTXH
OHV*UDPVRQWSOXVUpVLVWDQWHVDX[DQWLVHSWLTXHVTXHOHV*UDPFDUOHXUPHPEUDQHH[WpULHXUH
DJLWFRPPHXQHEDUULqUH>@
3OXVLHXUVpWXGHVRQWPRQWUpTXHOHOLQDOROLQKLEHGLYHUVHVEDFWpULHVSUpVHQWHVGDQVOHVFDYLWpV
RUDOHV OD SHDX HW OH WUDFWXV UHVSLUDWRLUH QRWDPPHQW +DHPRSKLOXV LQIOXHQ]D 6WUHSWRFRFFXV
S\RJHQHV 6WDSK\ORFRFFXV DXUHXV 6 HSLGHUPLGLV HW (VFKHULFKLD FROL >@ >@ >@ 'H
SOXVLODpWpREVHUYpTXHOHVKXLOHVHVVHQWLHOOHVGH/DYDQGHPDQLIHVWHXQHDFWLYLWpVXSpULHXUH
DX[DQWLELRWLTXHVFRQYHQWLRQQHOVHQYHUV6DXUHXV(FROLHW3VHXGRPRQDVDHUXJLQRVD>@
'HV DFWLYLWpV EDFWpULRVWDWLTXHV HW EDFWpULFLGHV FRQWUH OHV 6WDSK\ORFRTXHV GRUpV PpWKLFLOOLQR
VHQVLEOHV HW UpVLVWDQWV HW OHV95( (QWHURFRFFXV YDQFRP\FLQRUpVLVWDQWV VRQWREVHUYpHV LQ
YLWUR >@ /D /DYDQGH ILQH SRVVqGH XQH &0, GH  YY HQYHUV 3URSLRQLEDFWHULXP
DFQHVLPSOLTXpGDQVO¶DFQp>@
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/H WHUSLQqQRO SUpVHQW GDQV OD /DYDQGH DVSLF HW OH /DYDQGLQ UpGXLW GH  OHV ELRILOPV
EDFWpULHQVDSUqVKHXUHVG¶H[SRVLWLRQ4XDQWDXOLQDOROFDPSKUHHWFLQpROHLOVPRQWUHQW
XQH DFWLYLWp OpJqUHPHQW SOXV pOHYpH TXH OD VWUHSWRP\FLQH VXU 3 DHUXJLQRVD HW 3URWHXV
PLUDELOLV
/D /DYDQGH DVSLF D XQH DFWLRQ DQWLLQIHFWLHXVH SOXV FRPSOqWH GX IDLW GH O¶DVVRFLDWLRQ 
FLQpROHFDPSKUHOLQDORO /¶HXJpQRO HW O¶DFLGH URVPDULQLTXH GDQV /DYDQGXOD DQJXVWLIROLD
SUpVHQWHQWOHVPrPHVSURSULpWpV>@
/¶KXLOH HVVHQWLHOOH GH /DYDQGH QH SHXW SDV rWUH XWLOLVpH FRPPH WKpUDSHXWLTXH FRQWUH OHV
LQIHFWLRQVSURIRQGHVPDLVDVRQXWLOLWpHQSURSK\OD[LHHW HQDOWHUQDWLYHFRQWUH OHV LQIHFWLRQV
EDFWpULHQQHVUpVLVWDQWHVDX[DQWLELRWLTXHV>@
$FWLRQDQWLIRQJLTXH>@>@
/¶KXLOH HVVHQWLHOOH GH /DYDQGH DVSLF PRQWUH GHV DFWLYLWpV IRQJLVWDWLTXH LQKLELWLRQ GH OD
FURLVVDQFHIRQJLTXHjODFRQFHQWUDWLRQGHHWIRQJLFLGHSDUDWWHLQWHGHODIRUPDWLRQ
GH VSRUHV FRQWUH OHV VRXFKHV GH &DQGLGD DOELFDQV /HV VRXFKHV UHVSRQVDEOHV G¶LQIHFWLRQV
YDJLQDOHVVRQWSOXVVHQVLEOHVjO¶KXLOHHVVHQWLHOOHGH/DYDQGHTXHFHOOHVLPSOLTXpHVGDQVOHV
LQIHFWLRQV RURSKDU\QJpHV &0,  YV  /H OLQDORO PRQWUH XQHDFWLYLWp F\WRWR[LTXH
pOHYpH j XQH FRQFHQWUDWLRQ GH  WRXWHV OHV FHOOXOHV GH & DOELFDQV VRQW GpWUXLWHV HQ
VHFRQGHVWDQGLVTXHO¶DFpWDWHGHOLQDO\OHjODFRQFHQWUDWLRQGHWXHGHVFHOOXOHVHQ
PLQ>@
/DYDQGXODDQJXVWLIROLDHW/[ LQWHUPHGLDGpPRQWUHQWXQIRUWHIIHWFRQWUHOHVGHUPDWRSK\WHV
7ULFKRSK\WRQPHQWDJURSK\WHVHWGH7UXEUXPjXQHFRQFHQWUDWLRQGHJPOGDQVO¶DLUOH
OLQDORO HVW IRQJLVWDWLTXH WDQGLV TX¶j SOXV IRUWH FRQFHQWUDWLRQ JPO LO HVW IRQJLFLGH
&HWWHDFWLYLWpIRQJLVWDWLTXHDpWpREVHUYpHFRQWUHGLYHUV$VSHUJLOOXVWHOV$QLJHU$RFKUDFHXV
HW$IXPLJDWXV>@/¶DFWLYLWpIRQJLFLGHGHVKXLOHVHVVHQWLHOOHVGH/DYDQGHHW/DYDQGLQVXU
OHV P\FpOLXPV GH 7LQHD SHGLV UHVSRQVDEOHV GX SLHG G¶DWKOqWH HVW UHQIRUFpH SDU OD FKDOHXU
>@
'LYHUVPROpFXOHVSUpVHQWHVGDQVOD/DYDQGHILQHDVSLFHWOH/DYDQGLQVRQWLPSOLTXpHVGDQV
FHWWHDFWLYLWpDQWLIRQJLTXHĮHWȕSLQqQHFLQpROHHWSF\PqQH
$FWLRQLQVHFWLFLGHHWDQWLSDUDVLWDLUH
8QPpODQJHG¶KXLOHVHVVHQWLHOOHVGH 7HDWUHHHWGH/DYDQGHDSSOLTXpVXU OHFXLUFKHYHOXGH
VXMHWV D\DQWGHV°XIVGH 3HGLFXOXVFDSLWLV DPRQWUpTX¶DSUqV MRXUVGHV VXMHWV
WUDLWpV HQ pWDLHQW GpEDUUDVVpV >@ /H WHUSLQpRO ĮSLQqQH HW FDPSKqQH RQW SUpVHQWp XQH
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DFWLYLWpSpGLFXOLFLGH >@TXHOTXHVJRXWWHVGH /DYDQGHSHXYHQW rWUHGpSRVpHVGHUULqUH OHV
RUHLOOHVHWVXUODQXTXHSRXUOHXUSURSULpWpUpSXOVLYH>@>@
/¶DVWKPHWURXEOHFKURQLTXHDOOHUJLTXHLQIODPPDWRLUHGHVYRLHVUHVSLUDWRLUHVHVWXQHPDODGLH
FRPPXQH GH O¶HQIDQFH O¶HQYLURQQHPHQW LQWpULHXU pWDQW FRQQX FRPPH XQH VRXUFH PDMHXUH
G¶H[SRVLWLRQDX[DOOHUJqQHV/D/DYDQGHILQHHVW HIILFDFHFRQWUHOHVDFDULHQVGHODSRXVVLqUH
'HUPDWRSKDJRLGHVSWHURQ\VVLPXV >@ >@ /H OLQDORO OLPRQqQHFDPSKUHHWFLQpROH
VRQWGHVUpSXOVLIVPDLVRQWXQHDFWLYLWp LQVHFWLFLGHIDLEOH YRLUH LQDFWLYH&RQWUH OHV
$HGHVUHVSRQVDEOHVGHODWUDQVPLVVLRQGHGLYHUVHVPDODGLHVWURSLFDOHVPDODULDGHQJXHILqYUH
MDXQHHWILODULRVHOHWHUSLQqQROSUpVHQWHXQWUqVIRUWHIIHWUpSXOVLI!>@>@
0RRQHW FROO >@ REVHUYHQWTXHGH IDLEOHV FRQFHQWUDWLRQV GH /DYDQGH ILQHHWGH
/DYDQGLQpOLPLQHQWOHVSURWR]RDLUHV*LDUGLDGXRGHQDOLV7ULFKRPRQDVYDJLQDOLVHWOHSDUDVLWH
+H[DPLWD LQIODWD LQ YLWUR $X[ FRQFHQWUDWLRQV GH  HW   GHV FHOOXOHV GH *
GXRGHQDOLVPHXUHQWHQPLQHWWRXWHVOHVFHOOXOHVGH7YDJLQDOLVVRQWGpWUXLWHVHQPLQ
7ULFKRPRQDV HVW UHVSRQVDEOH GHV LQIHFWLRQV VH[XHOOHPHQW WUDQVPLVVLEOH OHV SOXV FRPPXQHV
UHSUpVHQWDQWPLOOLRQVGHQRXYHDX[FDVFKDTXHDQQpH
(IIHWVDQWLFDQFpUHX[GH/DYDQGXOD
5{OHGHVWHUSqQHV>@>@>@
/HVWHUSqQHVVRQWFRQVLGpUpVFRPPHGHVYHFWHXUVGHSpQpWUDWLRQWUDQVGHUPLTXHFDULOV
DJLVVHQWVXUODUpYHUVLELOLWpGHVOLSLGHVGHODFRXFKHFRUQpHLOVSRVVqGHQWSOXVLHXUV
DYDQWDJHVIRUWHFDSDFLWpGHSpQpWUDWLRQSHXG¶LUULWDWLRQSRXUODSHDXHWIDLEOHWR[LFLWp
V\VWpPLTXH'HVWHUSqQHVDSRODLUHVFRPPHOHGOLPRQqQHIRXUQLVVHQWXQPHLOOHXUSDVVDJH
TXHOHVWHUSqQHVSRODLUHVFLQpROHSRXUGHVDJHQWVOLSRSKLOHVPrPHVLOHSDVVDJHGHOD
SHDXHVWEHDXFRXSSOXVIDFLOHDYHFXQJURXSHPHQWSRODLUHOHVSHWLWHVPROpFXOHVVRQWGH
PHLOOHXUVYHFWHXUV
/HOLQDOROSRVVqGHXQHIRUWHDFWLYLWpFRQWUHOHVFDUFLQRPHVGXFROGHO¶XWpUXVGHO¶HVWRPDFGH
ODSHDXGXSRXPRQHWGHVRV/HFLQpROHHWOHWHUSLQHQROSUpVHQWHQWDXVVLGHVSURSULpWpV
DQWLFDQFpUHXVHV'L6RWWRHWFROO>@Q¶RQWSDVREVHUYpG¶DFWLYLWpDQWLPXWDJqQHGXOLQDORO
HQYHUVOHQLWURIOXRUqQH1)3DUFRQWUHOHȕFDU\RSK\OOqQHSUpVHQWHXQHIRUWHDFWLYLWp
HQYHUVFHOXLFL>@6RXOLJQRQVTXHOHOLQDOROHWOHVIODYRQRwGHVVRQWHQSDUWLHUHVSRQVDEOHV
GHODSUpYHQWLRQGXFDQFHUSDUOHVIUXLWVHWOpJXPHV>@
                                                             
2
 /H1)HVWXQDJHQWPXWDJqQHSDUIRUPDWLRQG¶DGGXLWVDYHFO¶$'1GHODFODVVHGHVQLWURDUqQHVIRUPpVORUVGH
ODFRPEXVWLRQGDQVOHVDOLPHQWV 
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/¶DOFRROSpULOOLTXH32+>@
/¶DOFRRO SpULOOLTXH SPpWD  GLqQHRO RX LVRSURSpQ\OF\FORKH[qQHFDUELQRO HVW XQ
PpWDEROLWHGXGOLPRQqQHSPHQWKDGLqQHWURXYpGDQVOHVKXLOHVHVVHQWLHOOHVGH/VSLFD
HW K\EULGD HW HQ FRQFHQWUDWLRQ PRLQGUH GDQV / DQJXVWLIROLD ,O HVW IRUPp j SDUWLU GH OD
FRQGHQVDWLRQGHGHX[LVRSUqQHVSURGXLWVSDUODYRLHPpYDORQDWH32+HVWjIRLVSOXVDFWLI
TXHOHOLPRQqQHLQYLYRHWSURGXLWUDSLGHPHQWGHX[SULQFLSDX[PpWDEROLWHVO¶DFLGHSpULOOLTXH
HWO¶DFLGHGLK\GURSpULOOLTXH)LJXUH>@>@>@

)LJXUH9RLHPpWDEROLTXHPDMHXUHGX32+>@
/DGRVHPD[LPDOHWROpUpHGH32+HVWGHJPðMRXUSHURVDXGHOjGHVHIIHWVLQGpVLUDEOHV
JDVWURLQWHVWLQDX[ DSSDUDLVVHQW >@ >@ &HSHQGDQW OH 32+ HVW K\GURSKREH HQWUDvQDQW
XQH ELRGLVSRQLELOLWp OLPLWpH 6RQ HQFDSVXODWLRQ GDQV GHV PLFURSDUWLFXOHV j EDVH G¶DFLGH
JO\FROLTXH SRO\ODFWLTXH 3/*$ SHUPHW GH OH SURWpJHU GH O¶HQYLURQQHPHQW H[WHUQH GH OH
OLEpUHUSURJUHVVLYHPHQWVXUXQHORQJXHSpULRGHHWG¶DPpOLRUHUVDELRGLVSRQLELOLWpYLVjYLVGH
ODFLEOHGpVLUpH8QHDSSOLFDWLRQWRSLTXHGHPLFURSDUWLFXOHVGH32+DPqQHjXQHUpJUHVVLRQ
GH OD WDLOOH GHV WXPHXUV    HW XQH DXJPHQWDWLRQ GH VXUYLH GHV FHOOXOHV
pSLGHUPRwGHV&,GHJPO)LJXUH>@
Alcool périllique d-limonène Acide périllique 
Cis-acide dihydropérillique Trans-acide dihydropérillique 
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)LJXUH(IIHWGHODIRUPXODWLRQGXYHFWHXU3/*$DYHFOH32+VXUODVXUYLHGHVSDSLOORPHVLQGXLW
SDUOH'0%$FKH]OHVDQLPDX[>@
32+SUpVHQWHGHVDFWLYLWpVFKLPLRWKpUDSLTXHVFRQWUHOHVJOLRPHVOHVWXPHXUVSDQFUpDWLTXHV
OHXFpPLTXHVPDPPDLUHVHWSURVWDWLTXHVHWFKLPLRSUpYHQWLYHFRQWUHOHVFDQFHUVPDPPDLUHV
GXFROGHO¶XWpUXVGHODSHDXGXIRLHGXSRXPRQGXFRORQHWGHO¶HVWRPDF>@>@>@
>@>@
/H32+Q¶DFHSHQGDQWSDVG¶HIIHWVXUOHVVWDGHVFDQFpUHX[DYDQFpVFRPPHOHGpPRQWUHQWOHV
pWXGHVGH%DLOH\HWFROO>@VXUGHVFDQFHUVRYDULHQVPpWDVWDWLTXHVHWGH0HDGRZVHWFROO
>@ VXU GHV DGpQRFDUFLQRPHV GX FRORQ HW GX UHFWXP PpWDVWDWLTXH '¶DXWUHV pWXGHV RQW
PRQWUpO¶DEVHQFHG¶DFWLYLWpGX32+GDQVODFDUFLQRJHQqVHGHO¶°VRSKDJH>@>@
$FWLRQGH32+VXUOHVGRPPDJHVLQGXLWVSDUOHV89
/HVUDGLDWLRQV89VRQWLPSOLTXpHVGDQVOHGpYHORSSHPHQWGHVFDQFHUVGHODSHDXFRPPHOHV
PpODQRPHV OHV FDUFLQRPHV EDVRFHOOXODLUHV HW pSLGHUPRwGHV /D NpUDWRVH DFWLQLTXH HVW
O¶LQLWLDWLRQ LQWUDpSLGHUPLTXH GH OD WUDQVIRUPDWLRQ GX NpUDWLQRF\WH DQRUPDO HQ FDUFLQRPH
pSLGHUPRwGH 32+ LQKLEH OD SKRWRFDUFLQRJHQqVH GHUPLTXH GDQV GHV PRGqOHV GH FHOOXOHV
VTXDPHXVHV FDQFpUHXVHV HW OHV PpODQRPHV PXULQV LQGXLWV j O¶DJHQW FDUFLQRJqQH '0%$
>@
$3 3URWpLQH DFWLYDWULFH  HVW XQ IDFWHXU GH WUDQVFULSWLRQ TXL UpJXOH GH IDoRQ SRVLWLYH OD
SUROLIpUDWLRQHWODWUDQVIRUPDWLRQFHOOXODLUH6RQDFWLYLWpHVWVWLPXOpHSDU73$SURPRWHXUGH
WXPHXU GH OD SHDX TXL HQJHQGUH XQH UpSRQVH LQIODPPDWRLUH 32+ HQ DSSOLFDWLRQ WRSLTXH
PJNJPLQDYDQWOH73$PRQWUHXQHIIHWSURWHFWHXUQRWDPPHQWHQVXSSULPDQW$3
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DYHFXQHVLJQLILDQWHUpGXFWLRQGDQVO¶LQFLGHQFHGHVWXPHXUVHWXQHH[WHQVLRQGHODSpULRGHGH
ODWHQFHGHjVHPDLQHVFRPSDUpHDX[VRXULVQRQSUpWUDLWpHV>@>@
/D IRUPXODWLRQ WRSLTXH GH 32+ HVW XQH pPXOVLRQ K\GURSKLOH R 32+ HVW SUpVHQW GDQV OD
SKDVHOLSLGLTXH>@(QXQHVVDLFOLQLTXHGHSKDVH,PRQWUHTXHFHWWHIRUPXODWLRQHVW
VDQVHIIHWQRFLIVXLWHjXQHDSSOLFDWLRQ32+PPGHX[IRLVSDUMRXUSHQGDQW
MRXUV FKH] GHV SDWLHQWV WpPRLQV OH VHXO HIIHW VHFRQGDLUH REVHUYp IXW XQH UpDFWLRQ ORFDOH
PRGpUpH>@
(QXQDXWUHHVVDLFOLQLTXHFHWWHIRLVFLGHSKDVH,,DGXUpHGHWURLVPRLVHVWFRQGXLW
VXUSDWLHQWVDYHFXQHDSSOLFDWLRQGH32+GHX[IRLVSDUMRXUVXUOHVDYDQWEUDVD\DQWDX
PRLQVGHX[NpUDWRVHVDFWLQLTXHVGLDJQRVWLTXpHV'HX[FRQFHQWUDWLRQVGLIIpUHQWHVGH32+VRQW
XWLOLVpHVJJHWJJ8QHUpGXFWLRQVLJQLILFDWLYHGXWDX[GHQR\DX[
DQRUPDX[HVWREVHUYpHjODSOXVIRUWHFRQFHQWUDWLRQ>@
,QGXFWLRQGHO¶DSRSWRVHGHVFHOOXOHVFDQFpUHXVHVSDUOH32+
4XHOTXHV pWXGHV VRXOLJQHQW OHV DFWLYLWpV DQWLSUROLIpUDWLYH HW DSRSWRWLTXH GH 32+ HQYHUV
GLYHUVHVPDOLJQLWpVVXUWRXWFHOOHVjKDXWLQGH[PLWRWLTXH32+LQGXLWO¶DSRSWRVHHQDOWpUDQWOH
UDWLR%D[%FO[/GDQVOHVFHOOXOHVFDQFpUHXVHVSDQFUpDWLTXHVOHVFKURPRVRPHV3KLODGHOSKLH
HWOHVFDQFHUVGXSRXPRQQRQjSHWLWHVFHOOXOHVDYHFXQHUpGXFWLRQGHGHO¶LQFLGHQFHGH
ODWXPHXUHWGHGHVDPXOWLSOLFLWpFKH]OHVVRXULV>@
6XUGHV OLJQpHVFHOOXODLUHVKXPDLQHVGHJOLREODVWRPHV*DUFLDHWFROO >@RQWPRQWUpTXH
32+LQKLEHODSRPSH1D.$73DVHLPSOLTXpHGDQVODPRUWFHOOXODLUH
'¶DXWUHVpWXGHVRQWPRQWUpTXH32+VXSSULPHO¶H[SUHVVLRQGHVF\FOLQHV$HQSKDVH6HW%
SKDVH0DVVRFLpHVDX[&G.NLQDVHVGpSHQGDQWHVDX[F\FOLQHVHWLQGXLWOHVLQKLELWHXUVGH
FHV NLQDVHV S S5DV HW S LO HQ UpVXOWH XQ DUUrW GX F\FOH FHOOXODLUH HQ ** HW
O¶DSRSWRVH>@>@>@
$FWLRQGH32+VXUOHFDQFHUGHODSURVWDWH
32+ LQKLEH OD VpFUpWLRQ GH 36$ $QWLJqQH VSpFLILTXH GH OD SURVWDWH HW G¶K. NDOOLFUpLQH
JODQGXODLUH KXPDLQH VH OLDQW DX[ UpFHSWHXUV GHV DQGURJqQHV D\DQW XQ U{OH FUXFLDO GDQV OH
GpYHORSSHPHQWGXFDQFHUGHODSURVWDWH>@
/DYRLHGHVLJQDOLVDWLRQLQWUDFHOOXODLUHP7253,.$NWUpJXOHODFURLVVDQFHODSUROLIpUDWLRQ
HW OD VXUYLH FHOOXODLUH /HFRPSOH[HP725)LJXUH UpJXOH OD WUDGXFWLRQGHVSURWpLQHV j
                                                             
3
 %FO[/ HVW XQH SURWpLQH DQWL DSRSWRWLTXH HW %D[ XQH SURWpLQH SUR DSRSWRWLTXH DSSDUWHQDQW j OD IDPLOOH GHV
JqQHV%FO/¶DFWLYDWLRQGH%D[UHQGODPHPEUDQHPLWRFKRQGULDOHSHUPpDEOH 
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WUDYHUVOHVSKRVSKRU\ODWLRQVGHODNLQDVH6.HWGHODSURWpLQHGHOLDLVRQ(%332+DGHV
SURSULpWpV VLPLODLUHV j OD UDSDP\FLQH GDQV OHV FHOOXOHV FDQFpUHXVHV GH OD SURVWDWH HW GX
FRORQ32+j OD FRQFHQWUDWLRQGHQJPO VXSSULPHFHVSKRVSKRU\ODWLRQV LQKLEDQWGHFH
IDLWOHFRPSOH[HP725
)LJXUH/HFRPSOH[HP725>@
P7256.HWK7(57WUDQVFULSWDVHLQYHUVHGHODWpORPpUDVHKXPDLQH VRQWLQFOXVGDQVOHV
WpORPpUDVHVHQ]\PHVGXFRPSOH[HULERQXFOpRSURWpLTXHUHVSRQVDEOHVGHO¶LPPRUWDOLVDWLRQGHV
FHOOXOHVK7(57HVWXQHHQ]\PHOLPLWDQWHGRQWODUpDFWLYDWLRQHVWXQpYqQHPHQWSUpFRFHFOp
PHQDQW j XQH LPPRUWDOLWp GHV FHOOXOHV GDQV OH FDQFHU 32+ SHUPHW OD GLPLQXWLRQ GH
O¶H[SUHVVLRQGHFHWWHHQ]\PH
/HV RSWLRQV WKpUDSHXWLTXHV DFWXHOOHV GX FDQFHU KRUPRQRGpSHQGDQW GH OD SURVWDWH VRQW OD
GpSULYDWLRQ DQGURJpQLTXH OD PDQLSXODWLRQ KRUPRQDOH OD FKLPLRWKpUDSLH DYHF GHV DJHQWV
DON\ODQWV HW OD UDGLRWKpUDSLH 32+ FRQWULEXH j OD FKLPLRSUpYHQWLRQ HQ LQKLEDQW
                                                             
4
 /HUDSDP\FLQH6LUROLPXVHVWXQPDFUROLGHD\DQWGHVHIIHWVLPPXQRVXSSUHVVHXUVXWLOLVpGDQVODSUpYHQWLRQ
GXUHMHWGHJUHIIHDSUqVWUDQVSODQWDWLRQ
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O¶K\SHUSUROLIpUDWLRQ GHV FHOOXOHV FDQFpUHXVHV j XQ VWDGH SUpFRFH HW LO HVW pYLGHQW TXH OHV
PpWDVWDVHVHWO¶DQJLRJHQqVHVRQWDXVVLFLEOpHV>@
$FWLRQGH32+VXUOHVJOLREODVWRPHVPDOLQV
/HVWXPHXUVG¶RULJLQHJOLDOHVFRPPHOHVJOLREODVWRPHVPXOWLIRUPHV*%0IRQWSDUWLHGHOD
PDMRULWp GHV WXPHXUV GX FHUYHDX (OOHV GpYHORSSHQW GHV DVWURF\WRPHV GH EDV JUDGH TXL
SHXYHQW GHYHQLU DQDSODVWLTXHV >@ /HV *%0 SULPDLUHV TXL VRQW GHV OpVLRQV GH QRYR
VXUH[SULPHQW OHV RQFRJqQHV (*)5 HW 3'*)5 DFWLYDQW GHV W\URVLQHV NLQDVHV DLQVL TXH OD
IDUQpV\ODWLRQGHVYRLHV5DV0$3.HW3,.$NW >@GH32+ LQYLYR UpGXLWGH
O¶DFWLYDWLRQ GHV SURWpLQHV S5DV ,O SRXUUDLW IDLUH SDUWLH G¶XQH QRXYHOOH FODVVH G¶DJHQWV
LQKLELWHXUV GHV IDUQpV\OWUDQVIpUDVHV FLEODQW OHV YRLHV GH VLJQDOLVDWLRQ UHVSRQVDEOH GH OD
SUROLIpUDWLRQHWGHODVXUYLHGHVFHOOXOHVPDOLJQHV>@>@
'D )RQVHFD HW FROO >@ RQW FRQGXLW XQH pWXGH GH SKDVH ,, VXU  PRLV FKH] GHV SDWLHQWV
SUpVHQWDQWGHVJOLRPHVPDOLQVUpFXUUHQWVDSUqVFLQTPRLVG¶XQWUDLWHPHQWLQWUDQDVDOGH32+
TXDWUHIRLVSDUMRXUXQHGLPLQXWLRQGHODWDLOOHGHODWXPHXUHVWREVHUYpH
5pFHPPHQW &KR HW FROO >@ RQW REVHUYp DYHF OH 32+ PJPO HQ LQWUDQDVDO GHV
UpJUHVVLRQVUDGLRJUDSKLTXHVGHVJOLRPHVVLPLODLUHVjFHOOHVGXHVDXEHYDOL]XPDE$YDVWLQ
32+ GLPLQXH OD SURGXFWLRQ GH IDFWHXUV GH FURLVVDQFH SURDQJLRJpQLTXHV FRPPH 9(*) HW
,/OHPpFDQLVPHGHFHWWHPROpFXOHSRXUUDLWrWUHFRXSOpjFHOXLGXEHYDOL]XPDE
$FWLRQGH32+VXUOHFDQFHUGXSDQFUpDV
/HJqQHPGD GLIIpUHQFLDWLRQGXPpODQRPHDVVRFLpHDXJqQHRX,/LQWHUOHXNLQH
DSSDUWLHQW j OD IDPLOOH GHV F\WRNLQHV ,/ ,O LQKLEH O¶DQJLRJHQqVH GHV WXPHXUV VWLPXOH OD
UpSRQVH LPPXQH DQWLWXPRUDOH VHQVLELOLVH OHV FHOOXOHV FDQFpUHXVHV j OD UDGLDWLRQ
FKLPLRWKpUDSLHHWDQWLFRUSVPRQRFORQDX[ ,O DGHV IRQFWLRQVGH VXSSUHVVHXUGH WXPHXUGDQV
OHVFHOOXOHVGHVPpODQRPHVJOLRPHVPDOLQVRVWpRVDUFRPHVPpVRWKpOLXPVHWFDUFLQRPHVGX
VHLQFROGHO¶XWpUXVFRORQSRXPRQRYDLUHHWSURVWDWH
'DQV OHV FHOOXOHV SDQFUpDWLTXHV FDQFpUHXVHV OD SURWpLQH .5DV HVW PXWpH OLPLWDQW OD
FRQYHUVLRQGHO¶$51PGHPGDHQSURWpLQH32+SHUPHWG¶DEURJHUFHEORFDJHHQDFWLYDQWOD
[DQWKLQHR[\GDVHVRXUFHPDMHXUHGHSURGXFWLRQGH526)LJXUH
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)LJXUH0RGqOHGX32+IDFLOLWDQWO¶DSRSWRVHLQGXLWHSDUPGDGDQVOHVFHOOXOHVFDQFpUHXVHV
SDQFUpDWLTXHV>@
32+DGPLQLVWUpHQVFRXHQLSFRXSOpjXQDGpQRYLUXVFRQWHQDQWPGDSHUPHWG¶pOLPLQHU
OHVFHOOXOHVFDQFpUHXVHVSDQFUpDWLTXHVFKH]OHVVRXULV,OSHUPHWpJDOHPHQWXQHGLPLQXWLRQGH
SRLGVGH OD WXPHXUGHHWGHORUVTX¶LOHVWDVVRFLpDXJqQHPGD32+VHUpYqOH
GRQF XQ DGMXYDQW XWLOH DX[ WKpUDSLHV FRQYHQWLRQQHOOHV GDQV OH FDQFHU SDQFUpDWLTXH >@
>@
$FWLRQGH32+FRPPHFKLPLRVHQVLELOLVDWHXU
/D SURWpLQH )DV DSSDUWHQDQW j OD IDPLOOH GX UpFHSWHXU 71) LQGXLW O¶DSRSWRVH GDQV OHV
FDQFHUV GH OD SURVWDWH HW OHV JOLRPHV PDOLQV HOOH HVW GpIHFWXHXVH HW PqQH j XQH UpVLVWDQFH
HQYHUV OHV UDGLR HW FKLPLRWKpUDSLH >@ >@ 32+ HVW XQ SXLVVDQW UDGLRVHQVLELOLVDWHXU
JUkFHj O¶DFWLYDWLRQGHVV\VWqPHV)DVGDQV OHV OLJQpHVFHOOXODLUHV)DVUpVLVWDQWHV '8HW
)DVVHQVLEOHV3&GXFDQFHUGHODSURVWDWH)LJXUH>@>@
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
)LJXUH/HVFHOOXOHV3&HW'8WUDLWpHVDYHFPJPOGH32+SHQGDQWKHXUHVHW
O¶DXJPHQWDWLRQGHVGRVHVGHUDGLDWLRQGHj*\SRXU3&HWj*\SRXUOHV'8>@
¬ FDXVH GH OD OLEpUDWLRQ GH F\WRNLQH SUR LQIODPPDWRLUH 71)Į OH FLVSODWLQH SUpVHQWH XQH
QpSKURWR[LFLWpOLPLWDQWDLQVLODGRVHDGPLQLVWUpHDX[SDWLHQWV32+SHUPHWGHVHQVLELOLVHUOHV
FHOOXOHVFDQFpUHXVHVSURVWDWLTXHVHWPDPPDLUHVDLQVLTXHOHVJOLRPHVPDOLQVDXFLVSODWLQHHWj
OD GR[RUXELFLQH /H PrPH SKpQRPqQH D OLHX DYHF OD SHQWR[LI\OOLQH HW OHV LQKLELWHXUV GHV
SURWpDVHV QHOILQDYLU GH FH IDLW GH SOXV IDLEOHV GRVHV GH FKLPLRWKpUDSLH SHXYHQW rWUH
XWLOLVpHV>@
,ODpWppJDOHPHQWREVHUYpTXHOHOLQDOROHQFRPELQDLVRQDX[DQWKUDF\FOLQHVSRWHQWLDOLVHOHV
HIIHWVSURDSRSWRWLTXHVVXUOHVDGpQRFDUFLQRPHVGXVHLQ>@
(IIHWVVXUOHV\VWqPHHQGRFULQLHQ>@>@
/HVLQIXVLRQVGH/DYDQGHILQHVRQWK\SRJO\FpPLDQWHVDSUqVHWPLQG¶DGPLQLVWUDWLRQGH
JOXFRVH FKH] GHV UDWV >@ /D VWLPXODWLRQ ROIDFWLYH SDU O¶KXLOH HVVHQWLHOOH GH /DYDQGH
DXJPHQWHO¶DSSpWLWHWUpGXLWODOLSRO\VHjWUDYHUVOHVUpFHSWHXUVKLVWDPLQHUJLTXHV+FHX[FL
pWDQW ODUJHPHQW GLVWULEXpV GDQV OH 61& HW OH QR\DX VXSUDFKLDVPDWLTXH GH O¶K\SRWKDODPXV
>@ >@ &HV UpFHSWHXUV VXSSULPHQW O¶DFWLYLWp QHUYHXVH V\PSDWKLTXH LQQHUYDQW OHV WLVVXV
DGLSHX[EODQFHWEUXQODJODQGHDGUpQDOHHWH[FLWHQWOHQHUIJDVWULTXHSDUDV\PSDWKLTXH
/D VXSSUHVVLRQ QHUYHXVH GX WLVVX DGLSHX[ EODQF HVW FRQQXH SRXU UpGXLUH O¶K\GURO\VH GX
WULDF\OJO\FpURO HQ JO\FpURO PDUTXHXU GH OD OLSRO\VH /D JODQGH DGUpQDOH VpFUqWH GH
O¶DGUpQDOLQHDXJPHQWDQWDLQVLODJO\FpPLHHWODSUHVVLRQVDQJXLQH/DSURWpLQHGpFRXSODQWH
8&3 SUpVHQWH GDQV OH WLVVX DGLSHX[ EUXQ DFFURLW OD WKHUPRJHQqVH HW OD GpSHQVH
pQHUJpWLTXHGDQVODPLWRFKRQGULH
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/D ODYDQGH SRVVqGH GHV HIIHWV DQWL DQGURJpQLTXH HW OH OLQDORO SHXW FRQWULEXHU j VRXODJHU OH
V\QGURPH FOLPDWpULTXH HQ LQGXLVDQW XQH GLPLQXWLRQ GX QLYHDX GH *Q5+ >@ +HQOH\ HW
FROO>@REVHUYHQWTXHO¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHHVWSHUWXUEDWULFHHQGRFULQLHQQH
8QH H[SRVLWLRQ WRSLTXH UpSpWpH SHXW FDXVHU GHV J\QpFRPDVWLHV SUpSXEHUWDLUH FKH] GHV
KRPPHVD\DQWXQWDX[QRUPDOGHVWpURwGHVHQGRJqQHV'HSOXVGHX[SXOYpULVDWLRQVSDUMRXU
G¶KXLOHHVVHQWLHOOHGH/DYDQGHDVVRFLpHjGX7HDWUHHUpDOLVpHVFKH]IHPPHVWURLVPRLV
PqQHQW j XQH GLPLQXWLRQ VLJQLILFDWLYH GX VFRUH G¶KLUVXWLVPH HW GX GLDPqWUH GHV FKHYHX[
>@
$FWLRQGH/DYDQGXODVXUODVSKqUHJDVWURLQWHVWLQDOH
/¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH D XQH DFWLYLWp FKRODJRJXH HOOH DXJPHQWH OD VpFUpWLRQ
ELOLDLUH GH  FRPSDUp DX VXOIDWH GH PDJQpVLXP FKH] O¶DQLPDO /DYDQGXOD DQJXVWLIROLD
UpGXLWOHVFRQWUDFWLRQVGHQHUIVSKUpQLTXHVHWGLDSKUDJPHVGHUDWHQUpSRQVHjXQHVWLPXODWLRQ
QHUYHXVH/HOLQDOROHWO¶HXJpQROSUpVHQWVGDQVOHV/DYDQGHILQHHWDVSLFVRQWUHVSRQVDEOHVGH
O¶DXJPHQWDWLRQ G¶$03F GDQV OH PXVFOH OLVVH HW SDU FRQVpTXHQW GH O¶HIIHW DQWLVSDVPRGLTXH
'DQV OH SDVVp GHV FDWDSODVPHV GH /DYDQGH pWDLHQW DSSOLTXpV GDQV OH EDV GX GRV SHQGDQW
O¶DFFRXFKHPHQWSRXUUHOkFKHUODWHQVLRQGHVPXVFOHVRXVXUO¶DEGRPHQSRXUDLGHUO¶H[SXOVLRQ
GXSODFHQWD>@>@
,OHVWjVLJQDOHUTXHOD/DYDQGHSUpVHQWHGHVSURSULpWpVFDUPLQDWLYHVHWDSpULWLYHVGpFRXODQWGH
FHWWHDFWLYLWpVSDVPRO\WLTXH>@
(IIHWVSXOPRQDLUHV
/H  FLQpROH HW OH FDPSKUH SUpVHQWV PDMRULWDLUHPHQW GDQV OD /DYDQGH DVSLF VRQW
FODVVLTXHPHQWXWLOLVpVSRXUXQHYLVpHGpFRQJHVWLRQQDQWHSDUDSSOLFDWLRQVXUODSRLWULQHOHFRX
YRLUHOHVQDULQHV>@>@/RUVG¶XQHpWXGHVXUDGXOWHVSUpVHQWDQWXQHFRQJHVWLRQQDVDOH
RXVLQXVDOHO¶LQKDODWLRQG¶KXLOHHVVHQWLHOOHGH/DYDQGHDVSLFDPRQWUpTX¶DSUqVPLQFHV
PDODGHVUDSSRUWHQWXQHFODLUDQFHGHVVLQXVHWXQHH[SHFWRUDWLRQGXPXFXVEURQFKRSXOPRQDLUH
>@
$XWUHVXWLOLVDWLRQVGH/DYDQGXOD
/¶KXLOHHVVHQWLHOOHGH/DYDQGHRIILFLQDOHHVWODUJHPHQWHPSOR\pHGDQVO¶LQGXVWULHGXSDUIXP
VDYRQVHDX[GH&RORJQHORWLRQVSRXUODSHDXYHUQLVGpPDTXLOODQWV>@
                                                             
/HFLQpROHVWLPXOHOHVJODQGHVjPXFLQHHWODPRWULFLWpFLOLDLUHWDQGLVTXHOHFDPSKUHIOXLGLILHOHV
VpFUpWLRQVEURQFKLTXHV&HOXLFLHVWXWLOLVpFRPPHH[SHFWRUDQWHWDQWLWXVVLI9LFNV 
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(QSDUIXPHULHOD/DYDQGHIL[HHWVWDELOLVHWRXWHVOHVHVVHQFHVGHIOHXUVHQWUHHOOHVSRXUpYLWHU
TXHOHSDUIXPQHYLUH'HSOXVOD/DYDQGHILQHHVWLQGLVSHQVDEOHSRXUODWHQXHGHVSDUIXPV
SXLVTX¶HOOH VHUW GH QRWH GH F°XU DSSDUDLVVDQW HQWUH GHX[HW TXDWUH KHXUHV DSUqV OD SRVH GX
SDUIXP&¶HVWODPDWLqUHSUHPLqUHODSOXVQREOHGDQVODFUpDWLRQGHSDUIXPVPDVFXOLQVSXLVTXH
QHXISDUIXPVVXUGL[HQFRQWLHQQHQW/¶KXLOHHVVHQWLHOOH\HVWSUpVHQWHjSOXVGHVROLIORUH
ODYDQGH  2OG (QJOLVK /DYHQGHU GH <$5'/(< HQ  3RXU XQ KRPPH GH &$521 HQ
(DX6DXYDJHGH*8(5/$,1/H0kOHGH-HDQ3DXO*$8/7,(5>@
/HV KXLOHV HVVHQWLHOOHV SRVVpGDQW XQH IDLEOH FRQFHQWUDWLRQ GH FDPSKUH VRQW SUpIpUpHV GHV
SDUIXPHXUV7RXWHIRLVO¶HVVHQFHGH/DYDQGLQDWHQGDQFHjFRQFXUUHQFHUOD/DYDQGHILQH'H
PrPH O¶HVVHQFH G¶DVSLF PHLOOHXU PDUFKp HVW XQ VXFFpGDQp XWLOLVp HQ SDUIXPHULH
FRVPpWRORJLHHWVDYRQQHULH/HVWLJHVHWIOHXUVVqFKHVSDUIXPHQWOHOLQJHGDQVOHVDUPRLUHVRX
VRQWXWLOLVpHVHQSRWSRXUUL/DODYDQGHDVSLFHWOH/DYDQGLQVRQWSUpVHQWVGDQVOHVQHWWR\DQWV
PpQDJHUV HW GDQV OHV SHLQWXUHV SRXU FRPEDWWUH OHV PDXYDLVHV RGHXUV LO HVW j QRWHU O¶XVDJH
SDUWLFXOLHUGHODSDLOOHGHODYDQGHFRPPHLVRODQWGHVPDLVRQV>@
(Q DOLPHQWDLUH OD /DYDQGH ILQH HVW OD VHXOH FRQVRPPDEOH ERLVVRQV VLURS OLTXHXU
OLPRQDGH« JODFHV VXFUHULHV YLHQQRLVHULHV HW FKHZLQJJXPV (OOH DJUpPHQWH GLIIpUHQWHV
SUpSDUDWLRQVFXOLQDLUHVPLHO\DRXUWVWKpVFUqPHEUOpHFRQILWXUH«>@>@>@

7R[LFRORJLHGH/DYDQGXOD

3RVRORJLHVHWIRUPHVG¶XWLOLVDWLRQGHOD/DYDQGHx 9RLHLQWHUQH¾ ,QIXVLRQJjJGHIOHXUVVpFKpHVGHjFXLOOqUHVjWKpGDQVPO
G¶HDXERXLOODQWHSHQGDQWjPLQMXVTX¶jWURLVIRLVSDUMRXU
3RXU XQH GpVLQIHFWLRQ SXOPRQDLUH OHV LQIXVLRQV VRQW SOXV IRUWHPHQW GRVpHV
JGHIOHXUVVpFKpHVGDQVPOG¶HDXERXLOODQWH¾ 7HLQWXUHGDQVO¶pWKDQROjPOjPOWURLVIRLVSDUMRXU/HUDSSRUW
UHSUpVHQWHJG¶DOFRROSRXUJGHGURJXHVqFKH¾ +XLOHHVVHQWLHOOHjJRXWWHVSDUMRXUPpODQJpHVjFXLOOqUHjWKpGHPLHO
RXGpSRVpHVVXUXQFDUUpGHVXFUH¾ ,QKDODWLRQjJRXWWHVG¶KXLOHHVVHQWLHOOHGDQVXQGLIIXVHXU/
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¾ 3RXGUHWRWDOHVqFKHPLFURQLVpHHWFU\REUR\pHHQJpOXOHV(OOHUHSUpVHQWHOH
WRWXPYpJpWDOGHODIOHXUGDQVWRXWHVRQLQWpJULWpHWWRXWHVRQLQWpJUDOLWpjJ
HQWURLVSULVHVDXPRPHQWGHVUHSDV¾ ([WUDLWVHFVRXYHQWVRXVIRUPHGHQpEXOLVDWHQJpOXOHVjPJHQ
WURLVSULVHVDXPRPHQWGHVUHSDV¾ 'HV SUpSDUDWLRQV PDJLVWUDOHV DVVRFLDQW GLYHUVHV DXWUHV SODQWHV H[LVWHQW
pJDOHPHQWVRXVGLIIpUHQWHVIRUPHVx 9RLHH[WHUQH
$YDQWXQHDSSOLFDWLRQFXWDQpHLOHVWUHFRPPDQGpGHIDLUHXQWHVWVXUXQH]RQHROD
SHDXHVWILQHOHSRLJQHWRXO¶LQWpULHXUGXFRXGH6LODPRLQGUHUpDFWLRQHVWREVHUYpH
O¶KXLOH HVVHQWLHOOHQHGRLWSDV rWUHXWLOLVpH /¶KXLOH HVVHQWLHOOHGH /DYDQGH ILQHHVW OD
VHXOHKXLOHHVVHQWLHOOHjSRXYRLUrWUHXWLOLVpHORFDOHPHQWFKH]GHVHQIDQWVGHPRLQVGH
DQV(OOHHVWXWLOLVpHGLOXpHRXSXUHHQJHVWHG¶XUJHQFH¾ 9RLHFXWDQpH$XFRXFKHUJRXWWHVG¶KXLOHHVVHQWLHOOHVXUOHVDYDQWEUDVHWOH
SOH[XVVRODLUH DXFHQWUHGH O¶DEGRPHQHQWUH OHVWHUQXPHWOHQRPEULOj
JRXWWHV G¶KXLOH HVVHQWLHOOH GH /DYDQGH DVSLF SXUH RX GLOXpHV SHXYHQW rWUH
GpSRVpHVVXUXQHEUOXUHWURLVIRLVSDUMRXU¾ %DLQFKDXGPpODQJHUGHjJRXWWHVG¶KXLOHHVVHQWLHOOHjXQpPXOVLILDQW
VDYRQOLTXLGHQRQSDUIXPpDYDQWG¶DMRXWHUOHWRXWjO¶HDXGXEDLQ¾ +XLOH GH PDVVDJH  j PO G¶KXLOH HVVHQWLHOOH GLOXpV GDQV PO G¶KXLOH
YpJpWDOHQHXWUHFRPPHO¶KXLOHG¶DPDQGHGRXFHG¶DYRFDWRXGHMRMRED0DVVHU
OHV HQGURLWV DWWHLQWV PDWLQ HW VRLU SRXU OHV GRXOHXUV UKXPDWLVPDOHV /DYDQGH
DVSLFHWGHX[RXWURLVIRLVSDUVHPDLQHHQIULFWLRQVGXFXLUFKHYHOX 3RXUOHV
QRXYHDX[QpVkJpVGHSOXVGHPRLVODGLOXWLRQUHFRPPDQGpHHVWG¶XQHJRXWWH
G¶KXLOHHVVHQWLHOOHGDQVPO
/HVPDVVDJHVSHUPHWWHQWXQHGLODWDWLRQGHVYDLVVHDX[VDQJXLQVGDQVOHGHUPH
XQH FLUFXODWLRQ VDQJXLQH IDFLOLWpH HW XQH PHLOOHXUH DEVRUSWLRQ GH O¶KXLOH
HVVHQWLHOOH¾ 0DFpUDWLRQXQHSRLJQpHGHIOHXUVIUDvFKHVGDQVXQOLWUHG¶KXLOHG¶ROLYHYLHUJH
SHQGDQW WURLV MRXUV GDQV XQ IODFRQ WUDQVSDUHQW TXL VHUD H[SRVp DX VROHLO HW
UHPXpMRXUQHOOHPHQW/HPpODQJHVXELWXQHH[SUHVVLRQjWUDYHUVXQOLQJHHWXQH
SRLJQpHGHIOHXUVIUDvFKHVHVWjQRXYHDXDMRXWpHSHQGDQWWURLVMRXUVHWDLQVLGH
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VXLWHMXVTX¶jFHTXHO¶KXLOHVRLWVDWXUpHGHSULQFLSHVDFWLIVF¶HVWjGLUHODSOXV
SDUIXPpHSRVVLEOH¾ $OFRRODWXUH J GH IOHXUV IUDvFKHV GDQV òOLWUH G¶DOFRRO j  j ODLVVHU
PDFpUHUXQHTXLQ]DLQHGH MRXUV)LOWUHUHWFRQVHUYHU OH OLTXLGHGDQVXQIODFRQ
ERXFKp
/DGXUpHGH WUDLWHPHQWHVWYDULDEOHHQIRQFWLRQGHV WURXEOHVHWGH OHXU LPSRUWDQFH(QUqJOH
JpQpUDOH LO GRLW rWUHSRXUVXLYL MXVTX¶j O¶REWHQWLRQGHV UpVXOWDWV DWWHQGXV >@ >@ >@ >@
>@
(Q FH TXL FRQFHUQH OH FRPPHUFH GH OD /DYDQGH OHV JURVVLVWHV LQWHUPpGLDLUHV HQWUH
SURGXFWHXUV HW LQGXVWULHOV WUDQVIRUPHQW OD PDWLqUH SUHPLqUH FRXSH j IDoRQ VpSDUDWLRQ GHV
IHXLOOHVGHVWLJHVSXOYpULVDWLRQWDPLVDJH«8QQXPpURGHORWHVWGRQQpSRXUFKDTXHPDWLqUH
TXLDUULYHFKH]OHJURVVLVWHHWFHQXPpURGHORWHVWPRGLILpSDUFKDTXHRSpUDWLRQUpDOLVpHVXUOD
PDWLqUH/DPDWLqUHHVWVpFKpHXQHIRLVWUDQVIRUPpHHWGHVVDFVGHNJPLQLPXPVRQWOLYUpV
DX[ LQGXVWULHOV TXL RQW OHV PDFKLQHV SRXU FRQGLWLRQQHU OHV WLVDQHV HQ VDFKHWGRVH RX OD
SRXGUH G¶XQ GLDPqWUH GH PLFURQV HQ JpOXOHV &H VRQW HX[ TXL YRQW YHQGUH GDQV OHV
JUDQGHVVXUIDFHVOHVPDJDVLQVELRORJLTXHVOHVSKDUPDFLHV8QSURFHVVXVVXSSOpPHQWDLUHD
OLHXSRXUOHVPDUFKpVGHVFRPSOpPHQWVDOLPHQWDLUHVODGpEDFWpULVDWLRQRXODVWpULOLVDWLRQSDU
ODYDSHXUHWODFKDOHXUUpVHUYpHDX[SURGXLWVELRORJLTXHV>@
'DQV O¶LQGXVWULH DOLPHQWDLUH GH WUqV IDLEOHV TXDQWLWpV GH ODYDQGH VRQW DMRXWpHV FRPPH
DURPDWLVDQWj
3RXUUDSSHOx JRXWWHVG¶KXLOHHVVHQWLHOOHUHSUpVHQWHQWPOx FXLOOqUHjFDIpFRQWLHQWPOjJRXWWHVx FXLOOqUHjVRXSHjPO
/HVPHQWLRQVREOLJDWRLUHVVXUXQIODFRQFRQWHQDQWXQHKXLOHHVVHQWLHOOHVRQW
 QRPIUDQoDLV
 GpQRPLQDWLRQERWDQLTXH
 SURYHQDQFHRUJDQHGLVWLOOpRXH[SUHVVpGpWHUPLQDQWVDTXDOLWpROIDFWLYH
 PROpFXOHVSULQFLSDOHVDURPDWLTXHV
 FKpPRW\SHVLF¶HVWOHFDV
'HVYHUUHV WHLQWpVGRLYHQWrWUHXWLOLVpVSRXUSURWpJHU O¶KXLOHHVVHQWLHOOHGH OD OXPLqUH TXLOHV
GpWpULRUH SDU R[\GDWLRQ /HV IODFRQV GRLYHQW pJDOHPHQW rWUH PLV j O¶RPEUH 3RXU DYRLU XQ
SURGXLWSXULOIDXWYpULILHUFHUWDLQVSRLQWVSHXWRQWHVWHUOHSURGXLWOLEUHPHQW"/¶RGHXUHVW
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HOOH UDIILQpH RX HQWrWDQWH" ,O IDXW pJDOHPHQW VDYRLU TXH O¶KXLOH HVVHQWLHOOH DXWKHQWLTXH GH
/DYDQGHILQHDXQSUL[DVVH]pOHYp6¶LOHVWWURSEDVF¶HVWVRXYHQWOHVLJQHG¶XQHIDOVLILFDWLRQ
8QHKXLOHHVVHQWLHOOHVHFRQVHUYHWURLVDQV>@>@
,QWHUDFWLRQV
/HV HIIHWV FDOPDQWV GH OD ODYDQGH SRXUUDLHQW V¶DGGLWLRQQHU j FHX[ GH PpGLFDPHQWV GH
V\QWKqVHGHSODQWHVRXGHVXSSOpPHQWVGRQWO¶DFWLRQHVWVLPLODLUH(OOHSRXUUDLWDXVVLUHIURLGLU
O¶K\SHUDFWLYLWp FDXVpH SDU OHV VWLPXODQWV GX V\VWqPH QHUYHX[ FHQWUDO /¶KXLOH HVVHQWLHOOH GH
ODYDQGH HVW LQFRPSDWLEOH DYHF OHV R[\GDQWV +2 SHUR[\GHV SHUPDQJDQDWHV JRPPHV
QLWUDWHV«LRGHFKORUDWHVHOVIHUULTXHVHWPHUFXULTXHVLFKWDPPRO6LO¶KXLOHHVVHQWLHOOHHVW
XWLOLVpHSRXU VHVYHUWXVGpVLQIHFWDQWHV LO QH IDXGUDSDV\DVVRFLHUXQDQWLVHSWLTXH LRGp >@
>@
/HV SHUVRQQHV GLDEpWLTXHV VRXV LQVXOLQH QH GRLYHQW SDV O¶XWLOLVHU HW FHOOHV Q¶pWDQW SDV VRXV
LQVXOLQHSHXYHQWO¶XWLOLVHUVRXVVXUYHLOODQFHPpGLFDOH>@
/¶KXLOH HVVHQWLHOOH GH ODYDQGH HVW XQ GHV H[FLSLHQWV GH TXHOTXHV PpGLFDPHQWV WRSLTXHV
FRPPXQV LQFOXDQW OHV DQWLLQIODPPDWRLUHV .pWXP 0DGpFDVVRO RX OHV P\RUHOD[DQWV
'pFRQWUDFW\OEDXPH>@>@(OOHHVWDMRXWpHjEHDXFRXSGHSURGXLWVFRVPpWLTXHVHWGH
SDUIXPV XWLOLVpV QRWDPPHQW SDU OHV FRLIIHXUV *RLUL] HW FROO >@ PHWWHQW HQ pYLGHQFH XQH
UpDFWLRQ FURLVpH HQWUH OH NpWRSURIqQH HW O¶DOGpK\GH FLQQDPLTXH FRQWHQXH GDQV O¶KXLOH
HVVHQWLHOOHGHODYDQGHGHW\SHGHUPLWHGHSKRWRFRQWDFW
/¶KXLOHHVVHQWLHOOHGH/DYDQGHSHXWLQWHUIpUHUDYHFO¶DFWLYLWpGHFHUWDLQVPpGLFDPHQWVTXLVRQW
PpWDEROLVpV SDU OH IRLH OHV F\WRFKURPHV 3 HW O¶DOFRRO GpVK\GURJpQDVH F¶HVW SRXU FHOD
TX¶HOOHSRWHQWLDOLVHO¶HIIHWGHVDQWLFRDJXODQWV>@
7R[LFLWpGHO¶KXLOHHVVHQWLHOOHGH/DYDQGH
7R[LFLWpGHVFRPSRVDQWV
/¶$160$JHQFH1DWLRQDOHGH6pFXULWpGX0pGLFDPHQWUHFRPPDQGHGHQHSDVXWLOLVHUGH
FDPSKUHHWGHFLQpROHSDUYRLHLQWHUQHFKH]OHVHQIDQWVGHPRLQVGHPRLVHWDXFRXUV
GHV WURLV SUHPLHUV PRLV GH OD JURVVHVVH >@ /D /DYDQGH D GHV SURSULpWpV HPPpQDJRJXHV
F¶HVWSRXUFHODTX¶HOOHGRLWrWUHpYLWpHDXFRXUVGHODJURVVHVVH
/¶KXLOHHVVHQWLHOOHGHODYDQGHHVWSKRWRVHQVLELOLVDQWHLOQHIDXW GRQFSDVV¶H[SRVHUDXVROHLO
SHQGDQWODGXUpHGXWUDLWHPHQW>@
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/¶KXLOH HVVHQWLHOOHGH/DYDQGHHVWJpQpUDOHPHQWELHQ WROpUpHDX[GRVHV UHFRPPDQGpHV /HV
VHXOV HIIHWV LQGpVLUDEOHV UHOHYpV VRQW GHV SODLQWHV JDVWURLQWHVWLQDOHV DSUqV GHV SULVHV
H[FHVVLYHV>@
/HVFRPSRVpVSRWHQWLHOOHPHQWWR[LTXHVGDQVO¶KXLOHHVVHQWLHOOHGH/DYDQGHVRQWGOLPRQqQH
GRQW32+HVWXQPpWDEROLWHOLQDOROHWDFpWDWHGHOLQDO\OH>@
/HOLQDOROHWO¶DFpWDWHGHOLQDO\OH
/H PRGqOH GH WR[LFLWp GX OLQDORO HVW pTXLYDOHQW j O¶KXLOH HVVHQWLHOOH GH ODYDQGH &HOXLFL
SRVVqGHSOXVLHXUVQLYHDX[GHWR[LFLWpWHVWpHFKH]ODVRXULV9 '/'RVH/pWDOHPpGLDQHGHVLQGLYLGXVHQGHVVRXVHWDXGHVVXVRUDOH 
PJNJFKH]ODVRXULVHWPJNJFKH]OHODSLQ/HVLJQHFOLQLTXHPDMHXUHVW
O¶DWD[LHVXLYLHG¶XQHVpGDWLRQG¶XQHG\VSQpHHWOHGpFqVVHSURGXLWGDQVOHVKHXUHV
$SDUWLUGHJNJXQpU\WKqPHHWXQOpJHU UHWDUGGHFURLVVDQFHVRQWREVHUYpV ,O\D
DLQVLSHXGHULVTXHGHWR[LFLWpDwJXHHWXQHERQQHWROpUDQFH9 '/GHUPLTXH JNJ9 '/ VRXVFXWDQpH JNJGHV WURXEOHVSRVWXUDX[HW UHVSLUDWRLUHVSHXYHQW DYRLU
OLHX9 '/LQWUDSpULWRQpDOH PJNJ9 '/LQWUDPXVFXODLUH JNJ9 '/LQKDOpH J/9 12(/1LYHDXVDQVHIIHWREVHUYpRUDOHWGHUPLTXHPJNJMRXU
&KH] O¶KRPPH OD GRVH PD[LPDOH WHVWpH SHU RV HVW GH PJNJMRXU /¶H[SRVLWLRQ
V\VWpPLTXH PD[LPDOH FKH] OHV SHUVRQQHV XWLOLVDQW GHV SURGXLWV FRVPpWLTXHV HVW GH
PJNJMRXUSRXUOHOLQDOROHWO¶DFpWDWHGHOLQDO\OHHWGHPJNJMRXURXPRLQVSRXUOHV
HVWHUVGH OLQDO\OH(QDVVXPDQWG¶DEVRUSWLRQXQHPDUJHGHVpFXULWpSRXU O¶H[SRVLWLRQ
FKH] O¶KRPPH DX OLQDORO HW j O¶DFpWDWH GH OLQDO\OH SHXW rWUH FDOFXOpH FRPPH IRLV
O¶H[SRVLWLRQ PD[LPDOH SDU MRXU SRXU OH OLQDORO HW O¶DFpWDWH GH OLQDO\OH PJNJMRXU 
PJNJMRXU    HW IRLV O¶H[SRVLWLRQ PD[LPDOH SDU MRXU SRXU OHV DXWUHV HVWHUV GH
OLQDO\OH
$ ODQpFURSVLHDXFXQHDQRUPDOLWpKLVWRSDWKRORJLTXHQ¶DpWpREVHUYpHFKH] O¶DQLPDOGDQV OH
IRLH OH FHUYHDX OHV JODQGHV VXUUpQDOHV OH F°XU OH UHLQ OD WK\URwGH OHV JDQJOLRQV
O\PSKDWLTXHVPpVHQWpULTXHVODPRHOOHpSLQLqUHOHVWHVWLFXOHVOHVRYDLUHVODUDWHOD YpVLFXOH
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ELOLDLUH OD PRHOOH RVVHXVH OHV QHUIV VFLDWLTXHV RX SLWXLWDLUHV /¶KpPDWRORJLH HW O¶H[DPHQ
XULQDLUHVRQWQRUPDX[>@>@
3OXV GH  SURGXLWV FRVPpWLTXHV RQW pWp DQDO\VpV DX[ 86$ HW O¶DFpWDWH GH OLQDO\OH D pWp
WURXYpFRPPHOHWURLVLqPHSOXVIUpTXHQWSDUIXPFKLPLTXHSUpVHQWGDQVGHVSURGXLWV>@
>@
/HFDPSKUH
/DWR[LFLWpGXFDPSKUHSUpVHQWGDQVOHVKXLOHVHVVHQWLHOOHVGH/DYDQGLQHWGH/DYDQGHDVSLF
GpEXWHGDQV OHVSUHPLqUHVKHXUHVVXLYDQW ODSULVHEUOXUHVRUDOHVHW pSLJDVWULTXHVQDXVpHV
YRPLVVHPHQWVHWPDX[GHWrWH/HVDXWUHVHIIHWVLQGpVLUDEOHVREVHUYpVjGHVGRVHVIRUWHVVRQW
WDFK\FDUGLHDXJPHQWDWLRQGHVHQ]\PHVKpSDWLTXHVHWWR[LFLWpVXUOHV\VWqPHQHUYHX[FHQWUDO
FRQIXVLRQ FRQYXOVLRQ HW FDUGLRYDVFXODLUH K\SHUWHQVLRQ HW WDFK\FDUGLH YRLUH FROODSVXV
YDVFXODLUH SpULSKpULTXH HW FKRF FDUGLRJpQLTXH 8Q HPSRLVRQQHPHQW VpYqUH SHXW FDXVHU XQ
pWDW GH PDO pSLOHSWLTXH XQ FRPD XQH LQVXIILVDQFH FDUGLDTXH XQ FROODSVXV FLUFXODWRLUH HW
PrPHXQHPRUW8QDOORQJHPHQWGHO¶RQGH47GDQVO¶pOHFWURFDUGLRJUDPPHHWXQHP\RFDUGLWH
DwJXHRQWPrPHpWpUHSRUWpV>@
7R[LFLWpGHO¶KXLOHHVVHQWLHOOH
7R[LFLWpGHUPLTXH
/DERQQHWROpUDQFHORFDOHGHO¶KXLOHHVVHQWLHOOHGH/DYDQGHDFRQGXLWOHVDXWRULWpVGHOD)'$j
DFFRUGHUjFHWWHHVVHQFHOHVWDWXW*5$6*HQHUDOO\5HFRJQL]HGDV6DIH>@
$OOHUJLHV
8Q DOOHUJqQH GH FRQWDFW HVW XQ FRPSRVp UpDFWLI pOHFWURSKLOH RX UDGLFDO TXL SHXWSpQpWUHU OD
EDUULqUHFXWDQpHHWUpDJLUDYHFGHVPDFURPROpFXOHVGDQVOD SHDXSRXUIRUPHUGHVFRPSOH[HV
TXLGLPLQXHQWOHV\VWqPHLPPXQLWDLUH/DVWUXFWXUHFKLPLTXHGXOLQDOROQHPRQWUHDXFXQHGH
FHV FDUDFWpULVWLTXHV HW Q¶HVW SDV DOOHUJpQLTXH /¶DFpWDWH GH OLQDO\OH SRVVqGH XQ FHQWUH
pOHFWURSKLOH HW F¶HVW XQ IDLEOH VHQVLELOLVDWHXU &HSHQGDQW OH OLQDORO HW O¶DFpWDWH GH OLQDO\OH
V¶R[\GHQWLPPpGLDWHPHQWTXDQGLOVVRQWH[SRVpVjO¶DLUHWSOXVLHXUVSURGXLWVR[\GDQWVRQWpWp
LGHQWLILpVGHVK\GURSHUR[\GHVGHVpSR[\GHVHWXQDOFRRO/¶DXWRR[\GDWLRQHVWXQHUpDFWLRQ
HQ FKDvQH GH UDGLFDO OLEUH R O¶DEVWUDFWLRQ GH O¶DWRPH G¶K\GURJqQH IRUPH GHV UDGLFDX[
SHUR[\GHVTXLPRQWUHQWXQH VpOHFWLYLWpSRXU OHVSRVLWLRQV IRUPDQWGHV UDGLFDX[VWDEOHV OHV
SRVLWLRQVDOO\OLTXHVGXGRXEOHOLHQ&&
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)LJXUH6WUXFWXUHVGHO¶DFpWDWHGHOLQDO\OHDFpWDWHGHOLQDO\OHOLQDORO
K\GURSHUR[\GHVGHO¶DFpWDWHGHOLQDO\OHHWGXOLQDORO>@
'HX[pWKHUVF\FOLTXHVVRQWLGHQWLILpVDSUqVWUDQVIRUPDWLRQGXOLQDOROSDUDWWDTXHGXJURXSH
K\GUR[\OHVXU OHVFDUERQHVGH O¶pSR[\GH'DQV O¶pSR[\GHGH O¶DFpWDWHGHOLQDO\OH OHJURXSH
K\GUR[\OHHVWDFpW\OpHWQHSHXWDWWDTXHUOHVFDUERQHVGHO¶pSR[\GH/HVpSR[\GHVIRUPpVVRQW
DLQVL QRQ VHQVLELOLVDQW TXDQW DX[ K\GURSHUR[\GHV FH VRQW HX[ TXL RQW OH SOXV GH SRWHQWLHO
VHQVLELOLVDWHXU,OVSHXYHQWVWLPXOHUXQHGHUPDWLWHDOOHUJLTXHGHFRQWDFW>@
)LJXUH$SDUWLUGHO¶DFpWDWHGHOLQDO\OHR[\GpXQpSR[\GHHVWLVROpSRXYDQWrWUHFRQVLGpUp
FRPPHSURGXLWG¶R[\GDWLRQGHO¶K\GURSHUR[\GHFRUUHVSRQGDQW/HJURXSHDFpWDWHHPSrFKHO¶pSR[\GH
GHVHF\FOLVHU$SDUWLUGHVR[\GHVGHOLQDORODXFXQpSR[\GHQ¶HVWLVROp>@
&KH] OHV SHUVRQQHV SUpVHQWDQW XQ WHUUDLQ DWRSLTXH O¶KXLOH HVVHQWLHOOH GH ODYDQGH SHXW
SURYRTXHUXQHLUULWDWLRQRXXQHLQIODPPDWLRQGHODSHDX,OVHUDGRQFQpFHVVDLUHGHO¶XWLOLVHU
DYHFSUpFDXWLRQHWGDQVGHVIRUPHVKDXWHPHQWGLOXpHV>@
*pQRWR[LFLWp
/D JpQRWR[LFLWp HVW pYDOXpHSDU OD FDSDFLWpG¶DXJPHQWHU OD IUpTXHQFHGHVPLFURQR\DX[GHV
SRQWV QXFOpRSODVPLTXH RX GHV HPEU\RQV QXFOpDLUHV VXU OHV O\PSKRF\WHV SpULSKpULTXHV
KXPDLQVLQYLWUR>@/¶DFpWDWHGHOLQDO\OHLQGXLWXQLTXHPHQWXQHDXJPHQWDWLRQVLJQLILFDWLYH
GHODIUpTXHQFHGHVPLFURQR\DX[REVHUYpjJP/TXLHVWTXDWUHIRLVSOXVKDXWTXHOD
YDOHXUFRUUHVSRQGDQWHDXFRQWU{OH/¶HIIHWHVWFRQFHQWUDWLRQGpSHQGDQW
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8QHDXJPHQWDWLRQVHXOHGHODIUpTXHQFHGHVPLFURQR\DX[LQGLTXHXQHIIHWDQHXJpQLTXHTXL
QH WUDQVIRUPH SDV OH SDWULPRLQH JpQpWLTXH SOXW{W TXH FODVWRJpQLTXH UXSWXUH GDQV OHV
PROpFXOHVG¶$'11LOHOLQDOROQLOHȕFDU\RSK\OOqQHQHPRQWUHGHPXWDJpQLFLWpGDQVOHVWHVWV
GH PXWDWLRQ EDFWpULHQQH VXU 6DOPRQHOOH W\SKLPXULXP PDLV O¶DFpWDWH GH OLQDO\OH LQGXLW XQH
DXJPHQWDWLRQGXQRPEUHGHFRORQLHVPXWDQWHV>@,OHVWGRQFSUpIpUDEOHG¶XWLOLVHUOHOLQDORO
FRPPH DJHQW DURPDWLVDQW ,O Q¶DIIHFWH SDV OD UHSURGXFWLRQ HW OH WDX[ GH SURJHVWpURQH HVW
GLPLQXpVHXOHPHQWGDQVOHVSUHPLHUVVWDGHVGHJURVVHVVH/HOLQDOROHWVHVHVWHUVQ¶RQWSDVGH
SRWHQWLHOJpQRWR[LTXHGDQV OHVFRQGLWLRQVUHFRPPDQGpHVG¶XWLOLVDWLRQFRPPHLQJUpGLHQWVGH
SDUIXPQLGHSRWHQWLHOFDUFLQRJqQH/HFDPSKUHHVWXQDERUWLI>@>@

89 
 
5pFDSLWXODWLIRIILFLQDOO¶XVDJHHVWIRQFWLRQGHVGRVHVHWGHOHXUUpSpWLWLRQ
5Ð/( &216(,/2)),&,1$/
6pGDWLIHWK\SQRWLTXH  j  JRXWWHV G¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH VXU
O¶RUHLOOHU
$Q[LRO\WLTXH +XLOHHVVHQWLHOOHGH/DYDQGHILQHjGHIRUWHVGRVHVUpSpWpHV
3DVG¶DFWLRQVLOHQLYHDXG¶DQ[LpWpHVWWURSKDXW
'pSUHVVLRQ jP/GHWHLQWXUHGH/DYDQGHILQHHQV\QHUJLHDYHFOHV
DQWLGpSUHVVHXUV
$QDOJpVLH +XLOHHVVHQWLHOOHGH/DYDQGHILQH
$QWLR[\GDQWFDQFHU
GpILFLWVFRJQLWLIV
DWKpURVFOpURVH
LQIODPPDWLRQ«
+XLOH HVVHQWLHOOH GH /DYDQGH ILQH HQ WKpUDSLH
FRPSOpPHQWDLUH
6SDVPRO\WLTXHHW
FKRODJRJXH
+XLOHHVVHQWLHOOHGH/DYDQGHILQHHQPDVVDJH
3HDX +XLOH HVVHQWLHOOHGH /DYDQGLQHQ WRSLTXHRX HQFRPSUHVVHV
LPSUpJQpHVG¶K\GURODWSVRULDVLVHF]pPDGHUPDWLWH
+XLOH HVVHQWLHOOH GH /DYDQGH DVSLFHQ ORFDO FDULH KHUSqV
EUOXUHHWFRXSGHVROHLOjJRXWWHVSXUHVRXGLOXpHVWURLV
IRLVSDUMRXU
+DOLWRVH EDLQ GH ERXFKH G¶KXLOH HVVHQWLHOOH GH /DYDQGH
YUDLH
$QWLPLFURELHQ +XLOHV HVVHQWLHOOHV GH /DYDQGH ILQH RX DVSLF LQIHFWLRQV
EDFWpULHQQHV GHV FDYLWpV RUDOHV GH OD SHDX HW GX WUDFWXV
UHVSLUDWRLUH (Q SURSK\OD[LH HW HQ DOWHUQDWLYH FRQWUH OHV
LQIHFWLRQVEDFWpULHQQHVUpVLVWDQWHVDX[DQWLELRWLTXHV
+XLOHV HVVHQWLHOOHV GH /DYDQGH ILQH HW /DYDQGLQ
GHUPDWRSK\WHVHWSLHGG¶DWKOqWH
5pSXOVLI 3RX[jJRXWWHVG¶KXLOHHVVHQWLHOOHGH/DYDQGLQGHUULqUH
OHVRUHLOOHVHWODQXTXH
6\QGU{PHFOLPDWpULTXH
DQWLDQGURJpQLTXH
jJRXWWHVG¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHSDUMRXUSHU
RV
'pFRQJHVWLRQQDQW +XLOH HVVHQWLHOOH GH /DYDQGH DVSLF HQ LQKDODWLRQ RX HQ
WRSLTXHVXUODSRLWULQHOHFRXYRLUHOHVQDULQHV
'RXOHXUVUKXPDWLVPDOHV +XLOHGHPDVVDJHGH/DYDQGHDVSLFORFDOHPHQWPDWLQHWVRLU
                                                             
(QFDVGHUXSWXUHGHVWRFNPRPHQWDQpHjO¶RIILFLQHGH/DYDQGHILQH/DYDQGXODDQJXVWLIROLD0OH ODYDQGLQ
6XSHU/DYDQGXOD[EXUQDWLL%ULTXHWFORQH6XSHUSRXUUDrWUHXWLOLVpHQUHPSODFHPHQWSURILOFKURPDWRJUDSKLTXH
SURFKH
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/HVSODQWHVPpGLFLQDOHVSUpVHQWHVGDQVOD3KDUPDFRSpHVRQWGHVGURJXHVYpJpWDOHVSRXYDQW
rWUHXWLOLVpHVHQWLqUHVRXHQSDUWLHHWSRVVpGDQWGHVSURSULpWpVPpGLFDPHQWHXVHV/D/DYDQGH
ILQH OD /DYDQGH DVSLF HW OH /DYDQGLQ *URVVR DSSDUWLHQQHQW j OD OLVWH $ GHV ©SODQWHV
PpGLFLQDOHV XWLOLVpHV WUDGLWLRQQHOOHPHQWª GH OD 3KDUPDFRSpH )UDQoDLVH qPH pGLWLRQ
$QQH[H  6HXOHPHQW OD /DYDQGH YUDLH HVW LQVFULWH j OD 3KDUPDFRSpH (XURSpHQQH qPH
pGLWLRQ
&RQIRUPpPHQW j O¶DUWLFOH /  GX &RGH GH OD 6DQWp 3XEOLTXH OD YHQWH GHV SODQWHV
PpGLFLQDOHV UHOqYH GX PRQRSROH SKDUPDFHXWLTXH 7RXWHIRLV G¶DSUqV OH GpFUHW  GX
DRWSDUXDX-RXUQDO2IILFLHOOD/DYDQGHSHXWrWUHYHQGXHHQO¶pWDWSDUGHVSHUVRQQHV
DXWUHVTXHOHVSKDUPDFLHQVHWOHVKHUERULVWHV
3DUPL OHV RUJDQLVPHV G¶pYDOXDWLRQ GHV SODQWHV HQ $OOHPDJQH O
,QVWLWXW )pGpUDO GHV
0pGLFDPHQWVGHOD&RPPLVVLRQ(IRUPpHQHWVSpFLDOLVpGDQVODSK\WRWKpUDSLHHVWXQ
FRPLWp RIILFLHO GX 0LQLVWqUH GH OD 6DQWp FRPSRVp GH  VFLHQWLILTXHV $FWXHOOHPHQW
PRQRJUDSKLHVGHSODQWHVRQWGpMjpWpSXEOLpHV&HWWHFRPPLVVLRQUHFRQQDvWO¶XVDJHGHOD
/DYDQGHHQLQIXVLRQGDQVOHWUDLWHPHQWGHVLQVRPQLHVGHO¶DQ[LpWpHWGHO¶DJLWDWLRQDLQVLTXH
GDQVOHVWURXEOHVGLJHVWLIVG¶RULJLQHQHUYHXVH

0pGLFDPHQWV>@>@>@>@
/HVPpGLFDPHQWVHWSUpSDUDWLRQVSKDUPDFHXWLTXHVjEDVHGHSODQWHVVRQWGpILQLVFRPPHGHV
PpGLFDPHQWVGRQWOHVSULQFLSHVDFWLIVVRQWH[FOXVLYHPHQWGHVSODQWHVRXGHVH[WUDLWVGHSODQWH
/DOpJLVODWLRQHXURSpHQQHTXDOLILHGHPpGLFDPHQWVWUDGLWLRQQHOVjEDVHGHSODQWHVOHVSURGXLWV
GRQWO¶XVDJHHVWDXPRLQVWUHQWHQDLUHGRQWDXPLQLPXPTXLQ]HDQVGDQVO¶8QLRQHXURSpHQQH
GHVWLQpV j rWUH XWLOLVpV VDQV OD VXUYHLOODQFH G¶XQ SURIHVVLRQQHO GH VDQWp HW TXL QH VRQW SDV
DGPLQLVWUpVSDU LQMHFWLRQ7RXV OHVPpGLFDPHQWV\ FRPSULV FHX[jEDVHGHSODQWHVGRLYHQW
REWHQLU XQH DXWRULVDWLRQ GH FRPPHUFLDOLVDWLRQ SRXU rWUH PLV VXU OH PDUFKp HXURSpHQ (Q
)UDQFHOHVPpGLFDPHQWVjEDVHGHSODQWHVEpQpILFLHQWGHSXLVOHVDQQpHVG¶XQHSURFpGXUH
VLPSOLILpHTXLSHUPHWGHOHVHQUHJLVWUHUVDQVH[LJHUOHVHVVDLVFOLQLTXHVHWG¶LQQRFXLWp
/DOLVWHRIILFLHOOHGHVLQGLFDWLRQVWKpUDSHXWLTXHVGHVPpGLFDPHQWVjEDVHGHSODQWHV&DKLHUV
GHO
$JHQFHGXPpGLFDPHQWUHFRQQDvWO¶DFWLYLWpGHOD/DYDQGHILQH
 SDUYRLHRUDOHIOHXUHWVRPPLWpIOHXULHGDQVOHWUDLWHPHQWV\PSWRPDWLTXHGHVpWDWV
QHXURWRQLTXHVGHVDGXOWHVHWGHVHQIDQWVQRWDPPHQWHQFDVGHWURXEOHVPLQHXUVGXVRPPHLO
  HQ XVDJH ORFDO IOHXU VRPPLWp IOHXULH GDQV OH WUDLWHPHQW GHV SHWLWHV SODLHV DSUqV
ODYDJH DERQGDQW HW pOLPLQDWLRQ GHV VRXLOOXUHV GDQV O¶pU\WKqPH VRODLUH OHV EUOXUHV
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VXSHUILFLHOOHVHWSHXpWHQGXHVHWOHVpU\WKqPHV IHVVLHUVGDQVOHQH]ERXFKpHWUKXPHHWGDQV
OHVEDLQVGHERXFKHSRXUO
K\JLqQHEXFFDOH
7RXVFHVPpGLFDPHQWVVRQWHQYHQWHOLEUHHWQRQUHPERXUVpVSDUOD6pFXULWp6RFLDOH
$URPDVROVROXWLRQSRXULQKDODWLRQPO
&,3
'DWHG¶RFWURLGHO¶$00DYULOUpYLVpHOHDYULO
/DERUDWRLUH1DWXUDFWLYH3LHUUH)DEUH
,QGLFDWLRQ7UDLWHPHQWG¶DSSRLQWGDQVOHVpWDWVFRQJHVWLIVGHVYRLHVDpULHQQHVVXSpULHXUHV
&RPSRVLWLRQSRXUPO&DQQHOOHGH&H\ODQJ*LURIOHJ/DYDQGHJ
0HQWKH3RLYUpHJ6DSLQJ5RPDULQJ6HUSROHWJ
3RVRORJLH(QDpURVROSXUWURLVIRLVSDUMRXUHQLQKDODWLRQJRXWWHVWURLVIRLVSDUMRXUj
GLOXHUGDQVGHO¶HDXFKDXGH

%DOVRIXPLQHVROXWLRQSRXULQKDODWLRQPO
&,3
'DWHG¶RFWURLGHO¶$00
/DERUDWRLUH6DQRIL$YHQWLV)UDQFH
,QGLFDWLRQ7UDLWHPHQWG¶DSSRLQWGDQVOHVpWDWVFRQJHVWLIVGHVYRLHVDpULHQQHVVXSpULHXUHV
&RPSRVLWLRQSRXUPO%DXPHGX3pURXJ%HQMRLQJ(XFDO\SWXVJ/DYDQGHJ
7K\PJ
3RVRORJLHFXLOOqUHjFDIpGDQVXQEROG¶HDXFKDXGHWURLVLQKDODWLRQVSDUMRXU

%DOVRIXPLQHPHQWKROpHVROXWLRQSRXULQKDODWLRQPO
&,3
'DWHG¶RFWURLGHO¶$00
/DERUDWRLUH6DQRIL$YHQWLV)UDQFH
,QGLFDWLRQ7UDLWHPHQWG¶DSSRLQWGDQVOHVpWDWVFRQJHVWLIVGHVYRLHVDpULHQQHVVXSpULHXUHV
&RPSRVLWLRQSRXUJ(XFDO\SWXVJ/DYDQGHJ7K\PJ%DXPHGX3pURXJ
%HQMRLQJ/HYRPHQWKROJ
3RVRORJLHFXLOOqUHjFDIpGDQVXQEROG¶HDXFKDXGHWURLVLQKDODWLRQVSDUMRXU
3RVRORJLHjSXOYpULVDWLRQVSDUMRXUGDQVFKDTXHQDULQH

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'ROLUKXPHDX[KXLOHVHVVHQWLHOOHVVROXWLRQSRXULQKDODWLRQPO
&,3
'DWHG¶RFWURLGHO¶$00
/DERUDWRLUH6DQRIL$YHQWLV)UDQFH
,QGLFDWLRQ7UDLWHPHQWG¶DSSRLQWGDQVOHVpWDWVFRQJHVWLIVGHVYRLHVDpULHQQHVVXSpULHXUHV
&RPSRVLWLRQSRXUJ%DXPHGX3pURXJ%HQMRLQJ(XFDO\SWXVJ/DYDQGHJ
7K\PJ/HYRPHQWKROJ
3RVRORJLHFXLOOqUHjFDIpGDQVXQEROG¶HDXFKDXGHRXGDQVXQLQKDODWHXU

*RXWWHVDX[HVVHQFHVVROXWLRQVEXYDEOHJRXWWHVHWPOJRXWWHV
&,3HW
'DWHG¶RFWURLGHO¶$00UpYLVpHOH
/DERUDWRLUH1DWXUDFWLYH3LHUUH)DEUH
,QGLFDWLRQ7UDGLWLRQQHOOHPHQWXWLOLVpDXFRXUVGHVDIIHFWLRQVEURQFKLTXHVDLJXHVEpQLJQHV
&RPSRVLWLRQSRXUJRXWWHV0HQWKHSRLYUpHPJ*LURIOHPJ7K\PPJ
&DQQHOOHPJ/DYDQGHPJ
3RVRORJLHJRXWWHVWURLVjTXDWUHIRLVSDUMRXUFKH]O¶DGXOWHHWFLQTjGL[JRXWWHVWURLVj
TXDWUHIRLVSDUMRXUFKH]O¶HQIDQW([LVWHDXVVLVRXVIRUPHGHFDSVXOHPROOH*$(&KDTXH
FDSVXOHFRQWLHQWJRXWWHVXQHFDSVXOHWURLVjTXDWUHIRLVSDUMRXUSRXUXQDGXOWHDYDQWOHV
UHSDVDYHFXQJUDQGYHUUHG¶HDX

1D]LQHWWHSRPPDGHQDVDOHWXEHGHJ
&,3
'DWHG¶RFWURLGHO¶$00
/DERUDWRLUH3KDUPD'HYHORSSHPHQW
,QGLFDWLRQ7UDLWHPHQWORFDOG¶DSSRLQWGHVDIIHFWLRQVGHODPXTXHXVHUKLQRSKDU\QJpH
&RPSRVLWLRQSRXUJ6HUSROHWJ3LQJ(XFDO\SWXVJ0\UWHJ
*LURIOHJ7K\PJ1LDRXOLJ/DYDQGHDVSLFJ%DVLOLFJ
&\SUqV J &qGUH GH 9LUJLQLH J &qGUH $WODV J /DYDQGH J
3DOPDURVDJ5RPDULQJ
3RVRORJLHjDSSOLFDWLRQVSDUMRXUGDQVFKDTXHQDULQHDSUqVV¶rWUHPRXFKp


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3HUXERUHERvWHGHFDSVXOHVSRXULQKDODWLRQ
&,3
'DWHG¶RFWURLGHO¶$00
/DERUDWRLUH0D\RO\6SLQGOHU
,QGLFDWLRQ7UDLWHPHQWG¶DSSRLQWGDQVOHVpWDWVFRQJHVWLIVGHVYRLHVDpULHQQHVVXSpULHXUHV
&RPSRVLWLRQSDUFDSVXOH7K\PPJ5RPDULQPJ/DYDQGHPJ7K\PROPJ
3RVRORJLHFRPSULPpVPDWLQPLGLHWVRLUGDQVXQEROG¶HDXFKDXGH

/DODYDQGHSDUWLFLSHjODWLVDQHGHV©FLQTIOHXUVªTXLpWDLWSUHVFULWHGDQVOHWUDLWHPHQWGHV
PDODGLHVLQIHFWLHXVHVIpEULOHVPDLVTXLQ¶HVWSOXVJXqUHXWLOLVpH/DYDQGHJ6RXFLJ
%RXUUDFKHJ*HQrWJ3HQVpHVDXYDJHJ
&RPSOpPHQWVDOLPHQWDLUHV>@>@
/HVFRPSOpPHQWVDOLPHQWDLUHVVRQWGHV©GHQUpHVDOLPHQWDLUHVGRQWOHEXWHVWGHFRPSOpWHUOH
UpJLPHDOLPHQWDLUHQRUPDOHWTXLFRQVWLWXHQWXQHVRXUFHFRQFHQWUpHGHQXWULPHQWVRXG
DXWUHV
VXEVWDQFHVD\DQWXQHIIHWQXWULWLRQQHORXSK\VLRORJLTXHVHXOVRXFRPELQpV«ª'pSHQGDQWGX
FRGHGHODFRQVRPPDWLRQLOVIRQWO
REMHWGHGpFODUDWLRQVDXSUqVGHOD'LUHFWLRQGHOD
FRQFXUUHQFHGHODFRQVRPPDWLRQHWGHODUpSUHVVLRQGHVIUDXGHV'*&&5)>@
$UNRIOXLGH'pWHQWH6RPPHLOERvWHGHDPSRXOHV
$&/
/DERUDWRLUH$UNRSKDUPD
,QGLFDWLRQ'HVWLQpDX[SHUVRQQHVVRXKDLWDQWVHGpWHQGUHHWUHWURXYHUXQVRPPHLOGHTXDOLWp
&RPSRVLWLRQSDUDPSRXOH([WUDLWFRQFHQWUpG¶$XEpSLQH3DVVLIORUH0pOLVVHHWIOHXUGH
/DYDQGHJPJGHIODYRQRwGHVSRXUJGHFRQFHQWUp
3RVRORJLH8QHDPSRXOHGDQVXQGHPLYHUUHG¶HDXSDUMRXUSHQGDQWMRXUV

$UJLOpDWXEHGHFUqPHGHJ
$&/
/DERUDWRLUH0RWLPD
&RPSRVLWLRQ$UJLOHYHUWHLOOLWHH[WUDLWG¶$ORHYHUDKXLOHVHVVHQWLHOOHVGHJLURIOHODYDQGH
HWURPDULQ
3RVRORJLH$SSOLTXHUVXUO¶pSLGHUPHHQFRXFKHpSDLVVHHWODLVVHUVpFKHUjPLQSXLV
UHWLUHUjO¶HDXWLqGHRXjO¶DLGHG¶XQWLVVXKXPLGH
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3pGLUHOD[FUqPHUpJpQpUDWULFHGHVSLHGVWXEHGHPO
$&/
/DERUDWRLUH3LHUUH)DEUHVDQWp
&RPSRVLWLRQ+XLOHVHVVHQWLHOOHVGHODYDQGHHWWK\P
3RVRORJLH3RXUOHVSLHGVWUqVVHFVHWDEvPpVXQHDSSOLFDWLRQVXUO¶HQVHPEOHGXSLHGXQHIRLV
SDUMRXUHVWFRQVHLOOpH

3K\WDURPDEUXPHDURPDWLTXHPO
$&/ 
/DERUDWRLUH1DWXUDFWLYH3LHUUH)DEUH
,QGLFDWLRQ$VVDLQLVVHPHQWGHO
DLUDPELDQWHWDLGHDXFRQIRUWUHVSLUDWRLUH
&RPSRVLWLRQ+XLOHVHVVHQWLHOOHVGH3LQV\OYHVWUH/DYDQGHILQH5RPDULQ0HQWKHSRLYUpH
3RVRORJLHjSXOYpULVDWLRQVPD[LPXPGDQVXQHFKDPEUH

5KRGLRUHOD[VSUD\PO
$&/
/DERUDWRLUH$UNRSKDUPD
,QGLFDWLRQ$GDSWDWLRQDX[VLWXDWLRQVpPRWLRQQHOOHVVWUHVVDQWHV
&RPSRVLWLRQSRXUXQHSXOYpULVDWLRQ5KRGLRODURVHDPJ$XEpSLQHPJ3DVVLIORUH
PJ2UDQJHUPJ/DYDQGHILQHPJ
3RVRORJLHjSXOYpULVDWLRQVEXFFDOHVSDUSULVHIRLVSDUMRXU

&RPSOH[HIODFRQGHPOHWFRIIUHWGHDPSRXOHV
$&/HW
/DERUDWRLUH5HQp)XUWHUHU
,QGLFDWLRQ3UpVKDPSRLQJDSSRUWDQWWRQLFLWpHWYLJXHXUDX[FKHYHX[(QHIIHWO¶KXLOH
HVVHQWLHOOHGHODYDQGHDSSRUWHXQHIIHWVWLPXODQWHWUXEpILDQWGHODPLFURFLUFXODWLRQFXWDQpHGX
FXLUFKHYHOX
&RPSRVLWLRQ/LPRQHQHRUDQJHSDUIXP5LFLQXVFRPPXQLVVHHGRLOKH[\OHQHJO\FRO
/DYDQGXODK\EULGDRLOFLWUDO2ULJDQXPPDMRUDQDOHDIRLO7K\PXVYXOJDULVRLOOLQDORO
3RVRORJLHDSSOLTXHUXQHjGHX[IRLVSDUVHPDLQHGLUHFWHPHQWVXUOHFXLUFKHYHOXUDLHSDU
UDLH/DLVVHUSRVHUFLQTPLQXWHVHWXWLOLVHUHQVXLWHXQVKDPSRLQJGRX[

96 
 
7RQXFLDPDVTXHPO
$&/
/DERUDWRLUH5HQp)XUWHUHU
,QGLFDWLRQ&KHYHX[GpYLWDOLVpVIDWLJXpV
&RPSRVLWLRQKXLOHVHVVHQWLHOOHVGHODYDQGHHWRUDQJH&LPHQWULRPLFURSURWpLQHVGHEOp
3RVRORJLHDSSOLTXHUPqFKHjPqFKHXQHQRL[GHVRLQVXUO¶HQVHPEOHGHODFKHYHOXUH
HVVRUpH/DLVVHUDJLUjPLQSXLVULQFHUDERQGDPPHQW

([HPSOHGHPpGLFDPHQWVDXWRULVpVGDQVG¶DXWUHVSD\V
/DVHD 6LOH[DQ HVW XQ PpGLFDPHQW DXWRULVp HQ $OOHPDJQH SRXU OH WUDLWHPHQW GHV pWDWV
G¶DJLWDWLRQ FKH] GHV LQGLYLGXV DWWHLQWV GH WURXEOHV DQ[LHX[ JpQpUDOLVpV G¶DJLWDWLRQ GH
QHXUDVWKpQLHSRVW WUDXPDWLTXHHWGH VRPDWLVDWLRQ ,O HVW FRPSRVpGHFDSVXOHV jEDVHG¶KXLOH
HVVHQWLHOOHGH/DYDQGXODDQJXVWLIROLD>@>@
$X[GRVHVGHHWPJNJYRLHLSOH6LOH[DQHVWXQSXLVVDQWDQ[LRO\WLTXHVDQVDFWLYLWp
VpGDWLYH QL DGGLFWLYH (Q  :RHON HW FROO >@ RQW FRPSDUp O¶HIILFDFLWp GH PJ GH
6LOH[DQjPJGHORUD]pSDPEHQ]RGLD]pSLQHSDUMRXUFKH]SDWLHQWVDWWHLQWGHWURXEOHV
DQ[LHX[JpQpUDOLVpV$SUqV VHPDLQHVGH WUDLWHPHQW OH WDX[ GHSDWLHQWVDJLWpVHVWGH
DYHF OH 6LOH[DQ FRQWUH  DYHF OH JURXSH SODFHER /H 6LOH[DQ D XQ HIIHW DQ[LRO\WLTXH
pTXLYDOHQW j XQ GRVDJH GH PJ GH ORUD]pSDP $XFXQH WpUDWRJpQLFLWp JpQRWR[LFLWp RX
PXWDJpQLFLWpQ¶HVWREVHUYpHDYHF/DVHD/DPDUJHGHVpFXULWpHVWODUJHSXLVTXHOH12(/HVW
IRLVSOXVpOHYpTXHFHOXLGHVGRVHVUHFRPPDQGpHVFKH]O¶rWUHKXPDLQ
/HV HIIHWV LQGpVLUDEOHV OHV SOXV IUpTXHQWV VRQW OHV QDXVpHV HW OHV pUXFWDWLRQV /D
ELRGLVSRQLELOLWpGX6LOH[DQQ¶HVWSDVDIIHFWpHSDUO¶DOLPHQWDWLRQHWO¶HIIHWGXWUDLWHPHQWQ¶HVW
GpWHFWDEOH TX¶DSUqV  VHPDLQHV /H 6LOH[DQ Q¶D SDV G¶HIIHW LQKLELWHXU RX LQGXFWHXU DYHF OHV
F\WRFKURPHV3$&&'HW$HQVDFKDQWTX¶XQHGRVHpOHYpHPJSDU
MRXUDpWpFKRLVLHSRXUPD[LPLVHUO¶H[SRVLWLRQGDQVO¶LQWHUDFWLRQGXPpGLFDPHQW>@
/¶DOFRRO SpULOOLTXH 16&  HVW HQ pWXGH GH SKDVH ,, GHSXLV  FKH] GHV SDWLHQWV
SUpVHQWDQWXQFDQFHUGXVHLQPpWDVWDWLTXHUpVLVWDQWjXQHFKLPLRWKpUDSLH>@
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7+Ê6(6287(18(3$5%(/02170DXG
7,75( /DYDQGXOD DQJXVWLIROLD 0 /DYDQGXOD ODWLIROLD 0 /DYDQGXOD [ LQWHUPHGLD(
eWXGHVERWDQLTXHVFKLPLTXHVHWWKpUDSHXWLTXHV



&21&/86,21

/DFRQQDLVVDQFHHPSLULTXHGHVSODQWHVUHPRQWHjO¶DXEHGHO¶KXPDQLWp/¶pSRTXHDFWXHOOHYRLW
OHUHWRXUHQIRUFHGHODUHFKHUFKHGXQDWXUHOHWjFHWLWUHGHODSK\WRWKpUDSLH/DIDPLOOHGHV
/DPLDFpHV HVW FRQVWLWXpH GH SOXV GH HVSqFHV /¶XQH GHV VHSW VRXVIDPLOOHV OHV
1pSpWRwGpHVFRPSUHQGOHJHQUH/DYDQGXOD'DQVFHPpPRLUHQRXVWUDLWRQVGHWURLVSODQWHV
PpGLFLQDOHV DSSDUWHQDQWj FHJHQUH OD /DYDQGHYUDLH /DYDQGXODDQJXVWLIROLD OD /DYDQGH
DVSLF / VSLFD HW OH /DYDQGLQ / [ LQWHUPHGLD &H VRQW GHV VRXVDUEULVVHDX[ GRQW OHV
UDPHDX[IOHXULVGHODWLJHVRQWTXDGUDQJXODLUHVOHVIOHXUVEOHXHVYLRODFpHVjFRUROOHELODELpH
VRQWJURXSpHVHQpSLOkFKHRXVHUUp,OVSRXVVHQWHQ3URYHQFHGDQVOHV&pYHQQHVRXHQFRUH
GDQVOD'U{PHjGHVDOWLWXGHVGLIIpUHQWHVHQIRQFWLRQGHO¶HVSqFH/DYDQGXODDQJXVWLIROLDVH
WURXYHHQWUHHWP/VSLFDGHjPHW/[LQWHUPHGLDK\EULGHHQWUHHW
P/¶KXLOHHVVHQWLHOOHHVWH[WUDLWHGHVVRPPLWpVIOHXULHVJUkFHjXQSURFpGpGHGLVWLOODWLRQ
&HWWH HVVHQFH HVW FRQWHQXH GDQV GHV FHOOXOHV VpFUpWULFHV SUpVHQWHV VXUWRXW DX QLYHDX GHV
FDOLFHV
/D /DYDQGH HVW XQH SODQWH ELHQ FRQQXH HQ SK\WRWKpUDSLH HW HQ DURPDWKpUDSLH HOOH D IDLW
O¶REMHWGHQRPEUHXVHVpWXGHVD\DQWPRQWUpGHPXOWLSOHVDFWLYLWpVSKDUPDFRORJLTXHVVpGDWLYH
DQ[LRO\WLTXH DQWLR[\GDQWH SURWHFWULFH YLVjYLV GHV PDODGLHV FDUGLRYDVFXODLUHV
LPPXQRPRGXODWULFH DQWLLQIHFWLHXVH DQWLDJUpJDQW SODTXHWWDLUH DQWLFDQFpUHXVH
K\SRJO\FpPLDQWH DQWLDQGURJpQLTXH FKRODJRJXH DQWLVSDVPRGLTXH DLQVL TXH GHV HIIHWV
SXOPRQDLUHV 'DQV OHV VSKqUHV QHXURSV\FKLDWULTXH HW FDQFpUHXVH FHUWDLQHV GpFRXYHUWHV
SRXUUDLHQWODUpYpOHUDXUDQJGHPpGLFDPHQW
&¶HVW VD FRPSRVLWLRQ FKLPLTXH ULFKHHQ WHUSqQHV GRQW OH OLQDORO HW OµDFpWDWH GH OLQDO\OH TXL
GRQQHjFHWWHSODQWHPpGLFLQDOHVHVDFWLYLWpVSKDUPDFRORJLTXHV
¬ O¶KHXUHDFWXHOOH OD /DYDQGHHVW DXVVLSUpVHQWHGDQVGHQRPEUHX[ VHFWHXUVGpFRUDWLRQHW
VHQWHXU/D/DYDQGHoDGRQQHGHODSpWLOODQFHGHODJDLHWpGDQVXQSDUIXPSRXU)UDQoRLVH
&DURQ RULJLQDLUH GH *UDVVH HW V°XU GX SDUIXPHXU 2OLYLHU &UHVS  DOLPHQWDWLRQ SRXU (ULF
&RLVHO FKHI GX UHVWDXUDQW SDULVLHQ /H &KLEHUWD /D /DYDQGH V¶DFFRUGH j WRXWHV OHV VDXFHV
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SRXUGRQQHUGHVPHWVRULJLQDX[EkWLPHQWODSDLOOHUHF\FOpHHVWXQH[FHOOHQWLVRODQWFRQWUH
OHIURLGHWOHVFKDOHXUVHVWLYDOHV
'DQV O¶DYHQLUG¶DXWUHV pWXGHVGHYUDLHQW FRQILUPHU OHV DWRXWVSKDUPDFRORJLTXHVGHFHV WURLV
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